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I HAVE STBIVEN in the following pages to place in as 
clear and concise a form as possible the substance of 
our knowledge on Slate and Slate Quarrying. The 
great and increasing importance of the subject, and of 
the trade connected with it, seemed to me to demand 
that some such attempt should be made in which the 
question should be treated alike with greater compre- 
hensiveness and more minuteness of detail than it has 
hitherto received. I hope my endeavour to accomplish 
this may prove successful, and that the book may be of 
value and use to all those who are interested, either scien- 
tifically, commercially, or professionally, in the subject 
of which it treats. The practical man will not, I hope, 
be the worse for reading so much of science as the book 
contains, and the scientific man will not, I am sure, 
despise the combination of science with practice which 
is here attempted. Both sides of the subject should 
be interesting to the engineer ; and to the younger 
aspirants to that profession in its various branches 
the book may, I hope, be found especially useful. My 
desire has been to make it a permanently \isQf\il \yiQ>k 
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of reference, and I trust the tables and estimates it 
contains may prove as useful and reliable as I have 
sought to make them. Besides my own personal know- 
ledge of the subject I have gladly availed myself 
of help wherever it could be obtained. My thanks 
are especially due to my many friends among quarry 
owners and managers for the generous aid they have 
given me, and they will not, I hope, suspect me of any 
want of courtesy to them because I do not individually 
mention their names. The literature on the subject is 
but scanty, and it may be thus briefly described : — 

Besides the references to it that are contained in 
larger works, such as Davies' ' Report on North Wales,' 
Eamsay's ' Geology of North Wales,' Hull's * Building 
Stones of Great Britain,' De La Beche's ' Geological 
Eeport on Cornwall and Devon,' Sedgwick's various 
memoirs, and similar books, five pamphlets have been 
specially devoted to the description of slate and slate 
quarries during the last twenty years. Of these the 
four first were reprints of letters that had appeared in 
the ' Mining Journal,' and the fifth a reprint of similar 
letters contributed to a local newspaper. 

The first of these, 'Slate Quarries in Wales,' by 
Thomas Cooper Smith, appeared in 1860, and the interest 
shown in the subject is evidenced by the fact that three 
editions of five thousand each were exhausted in about five 
years. The design of the pamphlet is to show the eligi- 
bility of slate quarries as an investment, but it also 
contains some interesting special information relative 
to particular quarries. 
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* Slate Quarries as an Investment ' is the title of a 
similar pamphlet issued in 1865 by John Bower, 
D.C.L., Barrister-at-law. A considerable portion of 
this pamphlet is occupied with the effort to show 
the superiority of slate quarries to collieries as an in- 
vestment. It also has reference to terms of lease, and 
the means of finding a quarry. 

*The Slate Trade of North Wales,' by 'Joseph 
Kellow, quarry engineer, and twenty years of practical 
experience,' published in 1868, is replete with a^dmoni- 
tions and cautions with respect to quarry managers, 
to whom it gives useful directions as to the opening 
out of chambers, with other practical details. 

By far the ablest of these pamphlets is that of S. R. 
Pattison, F.Gr.S. 'Slate and Slate Quarries Greologi- 
cally and Commercially Considered.' Mr. Pattison is 
known in London as a good geologist and a good 
lawyer, with a special knowledge of miniDg matters, 
and his pamphlet is eminently scientific and practical 
as far as it goes. It is also, as we should expect, free 
from the absurd, if it were not also mischievous, plan 
of ' pitting ' practical against scientific knowledge, 
which too often disfigures books on mining matters. 

' The Slate Quarries of North Wales,' published in 
1873, is a reprint of a very readable series of letters 
contributed by an unknown author to the 'Car- 
narvon Herald.' The writer had visited most of the 
quarries in North Wales in the interest of the paper, 
and the result is a large amount of special information 
relative to particular quarries, and to the social con- 
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dition of the quarry-men, all of which is put together 
in an interesting manner. 

Some information on the subject is also contained 
in a prize essay on the Geology of Carnarvonshire, by Mr. 
G. E. Thomas, C.E., written in 1874. 

None of these pamphlets are illustrated, and the 
four reprints of letters to the ' Mining Journal ' are, 
I think, now out of print. 

A practical and sensible paper on the working of 
-the Festiniog Quarries, by Messrs. Langley and Bellamy, 
has also just been issued by the Institution of Civil 
Engineers. 

As far as was practicable I have availed myself 
of the help aflForded by these various pamphlets, 
and the references contained in larger works. My 
thanks are also due to my son, Mr. E. H. Davies, for 
his assistance in the preparation of the plans and 
sections by which the book is illustrated. 

I trust that the book will do its part in helping to 
further remove what has grown into a great national 
industry out of the region of speculation and to place 
it on a sound scientific and commercial basis. 

D. C. DAVIES. 

Ebjtal Lodge, Oswestrt: 
November 1877, 



PEEFACE TO THE SECOND EDITION. 



The manner in which the first edition of this book has 
been received both by the Press and the public, besides 
being gratifying to myself, shows the necessity there 
was for a work of the kind. 

During the last eighteen months the slate trade has 
passed through a severe depression. Happily, while it 
was the last branch of industry to succumb to the bad- 
ness of the times, it is one of the first to show signs of 
revival. 

It is plain, I think, that while North Wales will 
continue to own the supremacy as a slate-producing 
country, she will not possess the monopoly of the 
industry in the future. My hope is that both masters 
and men will do their best to retain and extend the 
importance of this truly British industry. 

D. C. DA VIES. 

Ebnal Lodge, near Oswestbt: 
Auffust 1880. 
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CHAPTER I. 

POSITION AND ORDER OF THE MATERIALS 

OF THE EARTH, ETC. 

Fboh the varied character of the surface of the earth, 
broken up as it is into sea and land, cliffs and gorges, 
vaUeys and mountains, ridges and peaks, we are able to 
examine the materials of which the earth is made, 
down to a depth of about fifteen miles. It has by this 
examination been ascertained that the rocks, generally 
known and described as strata, which compose this 
great thickness of material, lie on each other in a 
r^ular order, which is never, except by some local 
cause5 reversed. These strata have further been di- 
vided into groups, which are distinguished from each 
other by the remains of former life that they contain, 
and which are more or less peculiar to each group. 
They are also distinguished by prevailing mineral 
eharacteristics. These groups of strata are now known 
by names which have for the most part been given to 

B 
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them by those explorers who paid special attention to 
them. The names are often derived from the towns 
near to which the groups of strata are best developed, 
and where they were originally studied. Thus the 
'Llandeilo' group takes its name from the town of 
Llandeilo, in South Wales ; the * Bala' group from that 
of Bala, in North Wales; and the 'Wenlock' group 
from the little town of Wenlock, in Shropshire. Some 
of them are named after their distinguishing mineral 
characteristics, as the ' Carboniferous Limestone,' the 
*Coal Formation,' and the *01d' and the 'New Eed 
Sandstones.' The annexed table affords a general 
view of the order and succession of these various groups ; 
and a perusal of it, especially of the lower portion of 
it, will enable the reader to understand the position in 
the series occupied by the great slate-bearing deposits 
of the world. 

To a greater or less extent slates and thin slabs, 
which have been used for the purposes of slates, are 
obtained from most of the foregoing strata; but the 
principal slate-producing rocks are those which lie 
below the * Coal Formation.' In North Wales, which is 
by far the chief slate-producing country of the world, 
and to which most reference will be made in the fol- 
lowing pages, the slates are obtained from the Cam- 
brian, Lower and Upper, the Llandeilo, and the 
Wenlock strata, with possibly a few from the lower 
portion of the Bala group. 

The general character of the strata comprising 
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these slate-bearing groups may be described as beds of 
pebbles, sand, mud, and clay, each constituent prevail- 
ing in its turn. The beds were deposited in ages very 
far back, at the bottom of the sea, and in process of 
time they have been hardened into stone, and lifted up 
so as to form dry land. Between these beds, which we 
call sedimentary, there lie bands of harder matter, that 
vary very much in thickness. Some of these hard 
beds lead us to the inference that they have been 
ejected through cracks and openings in the strata 
below, as so much molten matter from fiery depths 
within the earth. These ancient cracks are now dis- 
cernible in the shape of long dykes of greenstone and 
similar substances that fill up the original fissures ; in 
bosses of the same materials, where the openings were 
limited and of irregular shape, and also in beds where 
the ejected materials were plentiful enough to flow far 
and wide over the strata previously deposited. These 
hard rocks have, as we shall see, had a good deal to do 
in the process by which the slate rocks have been 
brought into their present condition. It is the finer 
muddy portions of the sedimentary strata which, by a 
succession of chemical and mechanical processes, have 
become altered into slate. That these beds were 
originally deposited as so much mud in the sea we 
know, because, not to mention other reasons, they con- 
tain abundantly the remains of former sear-life, which 
lie along the planes of the bedding, and which even in 
slates, altered and cleaved, may be discerned in the 
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bands and ridges by which they are crossed. It is not 
my purpose to describe these organic remains or fossils 
of the slate beds, but I may say generally that they 
belong to the lowly forms of sea-life. Zoophytes — 
corals and seaweeds; Mollusca — shell-fish; and Crus- 
tacea — crab-fish, shrimps, and lobsters ; no traces of 
fishes having a backbone being found until we reach 
the beds above the Wenlock group. Those of my 
readers who would like to become acquainted with the 
fossils of these old strata may study Eamsay's * Geology 
of North Wales,' Sedgwick and M'Coy's * Palaeozoic 
Eocks and Fossils,' and the ^Synopsis of Palaeozoic 
Fossils,' in the Cambridge Museum. Taking the pre- 
sence of these fossils in the strata we have to consider, as 
a proof that such strata were quietly deposited in an 
horizontal position, or nearly so, in ancient seas, we may 
from this point proceed to consider the inquiries — What 
were these old mud beds made of? How did they 
derive their colour? What were the peculiarities of 
their depositions, as these afibct the slates they now 
yield ? and what has been the process by which these 
ancient mud beds have been hardened into slate, and 
by which it has become possible to split them into thin 
plates in a direction quite different from that of their 
original bedding ? 



CHAPTER II. 
MINERAL COMPOSITION OF SLATE ROCKS, ETC. 

From what I have already said, it will be inferred that 

slate occurs in beds and not in veins, as is commonly 

supposed. Fig. 1 shows the diflference between a vein 

Fio. 1. and a bed, and slate beds 

succeed each other as the 
beds do in the diagram. 
When the word ' slate-vein ' 
is used in this book, in ac- 
^ J. Beds. B Vein, cordance with popular cus- 
tom it means a bed: perhaps a stricter use of the 
term * vein ' would be to use it only with reference to 
those portions of a slate bed in which the cleavage is 
most perfect. 

There is a great variety in the materials of which 
a slate bed is composed. When flakes of mica enter 
largely into its composition it is called mica slate ; 
when talc is present it is known as talcose slate ; slate 
in which hornblende prevails is hornblende slate. These 
varieties, though used for various purposes, have not 
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the commercial importance of clay slate, from which 
common variety of the material all the roofing slates 
of commerce are derived. The following analyses of 
five different kinds of slate will explain its ordinary 
composition. Its specific gravity is about twice that 
of water. For practical purposes it may be taken that 
one cubic foot of slate weighs 180 lbs. 

The density of the material and its power of re- 
sisting pressure is very great. On an average it takes 
20,000 lbs. weight to crush one cubic inch of slate. 
Its tenacity, and hence the power which thin plates of 
it have of sustaining great weights, is also very great ; 
the pre-eminence in this respect being accorded to the 
ordinary slates of North Wales. 

1. Analysis of greyish-black slate from Bondotf^ 
given by Dr. Bischoff: — 

Silica 62-69 

Almnina 16.8S 

Protoxide of iron ..... 8*42 

Lime . 0*24 

Magnesia 2*26 

Potash . 3-31 

Oxide of copper 0*13 

Carbonate of lime 1-22 

Water 403 

Carbon and loss . . • . . 0*92 

10000 

Dr. Bischoff found that there were but slight differ- 
ences between the results of thirty-six analyses made 
by him. 
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2. AnalytU of ordinary Welsh roofing slate (bltte)f 
given by Professor Hull *: — 

Silica eO-50 

Alumina 19-70 

Iron (protoxide) 7*83 

Lime 1*13 

Magnesia 2*20 

Potash 318 

Soda 2-20 

Water 3-30 

100-03 

3. Analysis qf dar% blue slate from LUjmgynogy North Wales, by 

Mr, D, If. Michards, Analytical Chemist of Oswestry. Analysis 

of slate dried at 100 C. : — 

Loss on ignition 3*720 

SiUca 60*150 

Protoxide of iron 6*837 

Sesquioxide of iron 1*815 

Alumina 24*200 

Not determined — Alkalies, &c. • . 4*278 

100*000 

4. Analysis of the material of the green bamds in the bluish- 

purple slates of Zlanberis, made at the Royal School of Mhies 
for Mr. George Ma/ro, F. Q,8,, qf Broseley * : — 

"^ Silica 66-45 

Titanic acid 0*63 

Alumina 13*38 . 

Protoxide of iron 1*71 

Peroxide of iron . . . . . 1*41 

Protosesquioxide of manganese . . 0*91 

Lime 2*86 

Magnesia 6*28 

Potash 0*06 

Soda 0*90 

Carbonic acid 1*30 

Combined water 3*90 

Hygroscopic water 0*13 

• 99*91 

* Btdlding-stones of Cheat Britain, 

* Geoloqioal Magazine^ 1868, p. 123. 



COLOUKING MATTER. 9 

In examiniDg the same material under a micro- 
scope, the late Mr. David Forbes found a small quan- 
tity of a greenish mineral, probably chlorite. 

6. Analysis of the purple slates of MirUlle, given in 
Mrwan's ^ Mineralogy ^ vol. 1., p, 236 : — 

SUica 48 

Argillaceous matter • • • . • 26 

Magnesia 8 

Lime ...•«... 4 

Iron • • • • • t • . 14 

100 

These analyses will be sufficient to show that the 
bulk of a slate deposit is made up chiefly of silica and 
alumina, and was therefore at one time ordinary clay. 
The colour of the deposit at any given place depends 
upon the quantity and nature of the mineral matter 
which we see in smaller quantities is mixed up with it. 
The ordinary colour of roofing slates is blue of dififerent 
shades. This colour is derived from the presence of pro- 
toxide, of iron, or iron and oxygen mixed in the propor- 
tion of two parts of the former to two of the latter. The 
red and purple varieties take their colour, like the marls 
of the Permian strata, from iron in the form of peroxide 
— two parts of iron combined with three of oxygen. Into 
slates of a green colour, which is the least common 
variety, iron less largely enters, and in combination with 
magnesia, gives them their greenish hue. In soft black 
slates there is a good deal of carbonaceous matter, and 
sulphide of iron, in a decomposed state, finely dis- 
seminated throughout the mass. 

b3 
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Frequently slates have a riband-like appearance, 
bands of a different coloured material crossing the 
state, aa in fig. 2. 

In this case we see how, at successive times, the 
„ „ deposit has been tinged with different 

coloured pigments. The same result 
would be attained if at a coal-pit 
we were to take first, a lump of the 
reddish-yellow boulder-clay and flatten 
it out upon a table, then lay a lump 
of blue upon it, and upon this a 
'sMp^d or Baad^d 1"^? oi red, and cover this again 
Slate. ^(^jj ^ lump of pale fire-clay, then 

press them all closely together, when, if we were to cut 
the whole series through, there would be coloured 
bands of the various clays. Occasionally, and espe- 
cially among the Cambrian slates of Carnarvonshire, 
we find slates blue, green, and purple, in which there 
Pjq 3 are oval, round, and irregular patches 

of white or pale yellow (fig. 3). In 
these we have little lumps of the 
original material, from which all 
colouring matter is absent, just as in 
the purple clay beds of the Permian 
strata we now find small concretions 
of perfectly white clay, into which the 
coloured matter has not penetrated. 
When the matenale of which these ancient deposits 
were formed were washed from the older lands, whence 
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they were derived, and carried down to the sea by streams 
and rivers, they would be subject first of all to a sorting 
process. The heavy coarse materials would be deposited 
first near to the shore ; the finer matter would be car- 
ried further out to sea, and spreading itself over a 
large area, would be quietly precipitated to the bottom 
in deeper water. The lightest portions of all would be 
held longest in solution, and would reach the furthest 
from the shore line. The even deposition of the whole 
of these materials would be affected by oceanic and tidal 
currents, as well as by storms then, as now, more or 
less periodical. We might therefore naturally expect to 
find, even in the finest deposit, layers of coarser mate- 
rial — the result of such storms. Storms sweeping over 
the land and flooding the rivers would also affect the 
deposit. The colour would be influenced by the pre- 
sence and decomposition of any mineral ores over which 
such waters flowed. All this is true of similar deposits 
through all time. I may refer again to the marls of 
the Permian age. In sinking coal-pits through such 
marls we find all the variations of colour referred to. 
Thin beds of green, grey, blue, and purple marls. 
Massive beds of each colour, and mottled beds, answer- 
ing to the spotted slates, together with all the variations 
in the size of the material. We see the same thing in 
the muddy layers at the bottom of a pool or lake which 
has been drained dry ; and we have only to imagine such 
deposits consolidated, compressed, and cleaved, to make 
them into all the varieties of slates I lva,N^ As^Rit^^^* 
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A consideration of these simple laws of deposition 
will help us to understand that, in a slate-bed that 
extends over miles of country, we should naturally 
expect many variations in its colour, its consistency, 
and its thickness. It may be fine and smooth here 
where the fine mud has fallen, and rough there where 
the coarser stuff has been thrown down. It may be 
speckled with iron pyrites, or stained black with carbon 
here, where formerly sea vegetation flourished, and be 
quite free there where the sea bottom was below the 
line where such forms of life grow. It may be coloured 
purple in a particular locality, or a particular bed may 
have taken that colour where and when the water was 
tinged with peroxide of iron ; or blue, as the protoxide 
prevailed, as for the most part it did ; or green, as the 
protoxide was influenced by magnesia. The presence 
of soda and potash in all the slate deposits is the record 
of the saltness of these ancient seas. It will be seen, 
therefore, that it is fallacious to suppose that, because 
a slate rock is proved to be good or bad in a particular 
quarry, it must maintain the same character throughout 
its entire course. Each particular portion of the range 
of a slate bed must answer for itself. 



CHAPTEE III. 

ON SLATY CLEAVAGE, 

Even where a slate is of one colour, lines sometimes 
wavy but oftener straight are seen crossing it, and the 
slate must be a very perfect one on which all traces of 
these lines have been obliterated. It will be inferred 
that if these lines a^d the diflFerent coloured layers are 
the lines of original bedding as they are, the lines 
along which slates usually split must be something dif- 
ferent ; and this is so. The direction of these lines of 
cleavage coincides with the strike of the beds, or the 
direction which the latter take across the country ; and 
it is, consequently, at right angles to the dip or 
inclination of the strata. Thus the direction of the 
cleavage in North Wales corresponds to the NE. and 
SW. lines on the map, and which show the outcrops 
of the slate beds along the great slate ranges of the 
Principality. By a reference to the general section, 
fig. 12, it will be seen that the dip of the slate beds 
is now to the NW. and then to the SE., but always 
at right angles to the direction taken by the lines of 
cleavage. 
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Cleavage occurs at almost all angles of incliDation 
from the planes of bedding. Fig. 4 is an actual repre- 
sentation of a quarry 
in CamarvonBbire. 
The undulating lines 
are the lines of bed- 
ding ; the nearly 
vertical lines are 
thoae of the cleavage. 
Owing to the curv- 
ingB of the former, 
the lines of cleavage 
sometimes nearly co- 
incide with them, 
and cross them at all 
angles up to ninety 




Lmes of cleavage 
were formerly often 
mistaken for lines of 
bedding, and serious 
mistakes as to the 
relative position of 
great rock 



were made as a con- 
sequence. Mr. Bake- 
well, in hiB *Intro- 
"C I duction to Geology," 
^*J published in the year 
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1815, seems to have first pointed out the distinction, 
when he says, ' The slaty and tabular structure are, I 
conceive, the effects of crystallisation, depending on 
the nature of its constituent parts.' In the year 1835, 
the late Professor Sedgwick treated the question very 
philosophically in his ^ Chemical Changes produced in 
the Aggregation of Stratified Bocks during different 
Periods of their Deposition.' * 

There is some difference of opinion among those 
who have given attention to the subject, as to the 
precise manner in which the phenomenon of slaty 
cleavage has been produced. Professor Sedgwick 
describes it as a new crystalline arrangement, like the 
laminae in a piece of spar, producing a regular cleavage 
more or less inclined to the original beds. He had 
seen the artificial production of cleavage by passing 
magnetic currents through soft masses of clay, and he 
concluded that slaty cleavage had been produced by a 
similar force. His words are, 'In the Welsh slate 
rocks we see cleavage planes pass through contorted 
strata of hard slate, obviously of sedimentary origin. 
. . . Crystalline forces have rearranged whole mountain 
masses, producing a beautiful crystalline cleavage, 
passing alike through all the strata. . . . They — the 
cleavage lines — appear to be only resolvable on the 
supposition that crystalline or polar forces acted on the 
whole mass, and with adequate power.' ^ 

' Trans, Geol, Society, N.S. vol. iii. 
* Geology of the Lake DUtriot^ p. 196. 
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So Sir H. De la Beche, writing in 1839, says, 
' When we . . . consider the mineral modifications 
which the sedimentary beds have generally undergone 
since they were deposited, we are led to suspect not 
only that the lamination planes, commonly termed 
cleavage, are, as has been considered probable by some 
authors, due to polar force^ but also that the great 
divisional planes have been equally caused by them.' * 
It is also pointed out by writers who have adopted this 
view, that the direction of the cleavage (see lines on 
map) being uniformly NNE. not only in Wales, but 
also elsewhere, coincides with the course formerly taken 
by the magnetic currents which are ever passing north- 
ward through the earth. On the other hand, we find 
the late Professor Phillips assuming cleavage to be due 
to mechanical forces that compressed the sediment at 
right angles to the direction of the cleavage. Mr. 
Sorby, who studied the subject microscopically, and 
otherwise very minutely, was also led to the conclusion 
that cleavage is the result of pressure, by which the 
sediment has been compressed to about one-half its 
original bulk, and the particles pressed with their 
flattest sides towards each other. The reader may see 
this arrangement himself, if he will grind a piece of 
ordinary slate very thin, so as to admit light through 
it, and place it under a good microscope. Mr. Poulett 
Scrope took the same view ; so also does Professor 
Tyndall, who illustrates the process in the course of his 

' Geological Report of Co^Ti/roall and Devon, 
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lectures by an experiment. He takes a piece of well- 
kneaded fine white wax, which of course is one mass, 
without any divisional lines in it. This is pressed and 
worked together between two pieces of wet glass, when 
the wax becomes rearranged, and is easily separable into 
plates with flaky sides, just like a piece of newly-split 
slate rock. The same process is performed daily by 
housewives in the rolling of pastry between the rolling- 
pin and the board. Professor Eamsay, who of all men 
has had the most abundant opportunities of studying 
the structure of the Welsh slate rocks, follows on the 
same side. The bulk of opinion therefore, and, as I 
think,' the weight of evidence, seems to be in favour of 
the Tnechanical theory of the origin of slaty cleavage. 
It is nevertheless true that the same result has in 
experiments been obtained by the influence of mag- 
netic currents, so that we may readily conclude that 
the total result was facilitated by the previous long- 
continued action of chemical and magnetic forces. 
When we turn to actual facts, and see what has really 
taken place, we find in the structure of North Wales 
evidence that the two sets of forces have been con- 
current in the direction of their agency. 

Supposing the magnetic currents which formerly 
moved towards the east of north had a tendency to 
mould the sedimentary strata so that they would split 
easily in that direction, it will also be seen by a refer- 
ence to the map and to the general section fig. 12, that 
the great crumpling and rolling the strata have under- 
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gone, by means of forces acting on the WJNW. and 
ESE. would produce the result of slaty cleavage at 
right angles to these forces — acting as rolling-pin and 
board — making the strata flaky and cleavable in the 
same direction — NNE. — of the magnetic currents. 

How mighty those forces were and how great the 
crumpling the strata have undergone, either by sudden 
or slowly operating causes, will be understood by the 
great undulations of the strata, as shown in the ge- 
neral section, in which the minor contortions are of 
necessity omitted. 

Fig. 5. 




The eflFect of slaty cleavage is as distinct and 
persistent as the causes producing it were powerful. 
Thus we see it afiecting all substances within its reach. 
Even compact limestones are occasionally affected by it 
to some extent: and at page 145 of his 'Memoir on 
the Geology of North Wales,' Professor Kamsay gives a 
notable instance of the way in which the pebbles of a 
Cambrian conglomerate (fig. 5), near Llanberis, are all 
flattened and elongated by it, and rearranged with their 
flat sides towards each other. 

The simple story then, briefly told, is this. There 
was first of all an immense quantity of mud washed by 
rains of the old lands and carried by rivers to the seas. 



RBCAriTULATION. 1 9 

This mud was made up, for the most part, of silica and 
felspar, with smaller amounts of lime, magnesia, iron, 
potash, copper, and carbon. When brought to the sea 
the mud was deposited in layers or beds, in which the 
remains of creatures belonging to the sea became 
imbedded. The mud, in course of time, got covered 
with other materials. The whole mass slowly hardened 
and consolidated by pressure as well as by heat. 
Lifted up out of the water, it cracked and split in 
various directions in the process of drying. Influenced 
by that law of crystallisation by which all minerals 
assume certain definite shapes, silica and felspar form- 
ing the bulk of the deposit, the mass split up, for the 
most part, into rough rhomboidal masses. This crys- 
tallisation and splitting was aided, during long ages, 
by magnetic currents, which passed through the mass 
to the NNE., and which gave a tendency in the par- 
ticles to arrange themselves in that direction. Then 
there came great disturbing forces, by which the beds 
were bent and twisted in all directions. The great 
pressure attendant on these lay, as we have seen, 
between the WNW. and ESE. Between these two 
points the particles of the mass became flattened and 
compressed into about half their original bulk, and thus 
was imparted to the unbroken masses of rock that lay 
between the great cracks and divisional planes that 
tendency to peel off from each other which we now 
knowT)y the name of slaty cleavage. 

c 2 



CHAPTER IV. 
ON CAUSES AFFECTING SLATY CLEAVAGE, ETC, 

Perfect cleavage. — Having noticed the means by which 
the phenomenon of slaty cleavage has been produced, 
let us next take into consideration several circum- 
stances by which the condition of that cleavage would 
be afifected. As a matter of fact we find that the cleav- 
age is most perfect, straight, thin, and uniform where 
the materials are fine and of uniform nature and con-- 
sistency. When this was the case there was nothing to 
hinder the uniformity of the pressure over the entire 
mass. 

Pos^s. —Between such beds, however, we often find 
one or more of a different texture, fine perhaps, but hard 
and compact, the materials so closely cemented together 
that the bed is but little afiected by cleavage. This is 
known in quarrying as a post. Such hard beds have, 
however, had their uses, and their occurrence in a slate 
bed of considerable thickness is not altogether to be 
deplored. It seems to have been essential to the pro- 
duction of good cleavage that, as shown in fig. 6, 
there should not only be pressure laterally between 
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the points a a to produce cleavage in the slate bed 2, 
but also that there should be at no great distance from 
each other hard beds 1 1 to keep the softer slate deposit 



Fig. 6. 
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from escaping from the force of that pressure. The 
quarrymen seem to be aware of this, hence the saying, 
' without posts no slate.' There are posts of another 
kind. Sometimes heat from the interior of the 
earth has Tound its way up a crack and baked the sur- 
rounding slate rock, sometimes to the extent of con- 
verting it into steatite or porcellanite, and often so 
destroying the cleavage as to render slate-making 



Fig. 7. 



impossible. Sometimes a mass 
of shattered rock is called a post, 
but this is a misnomer. 

Bends. — It will be readily 
inferred that where there are 
changes in the texture, size, and 
quality of the materials of a slate 
deposit, there will be consequent 
alterations in the character of 
the cleavage. A layer of coarse 
matter has bent the line of cleav- 
age, as a ray of light is bent when it enters the denser 
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material of water. Fig. 7 is an example of this, and 
represents a slate block, across which at a a there is 
a band of coarser material. The result of the occur- 
rence of this band is, that as the block is split &om 
B to B, each slate is bent at a a, and is either worthless, 
or fit only for third or second quality. 

Cramps. — Again if the band a a be of a more com- 
pact nature than the rest of the mass, say having a 
larger admixture of lime, felspar, or other cementing 
matter, the result will be what is known as a ' cramp,' 
and the slates will have a tendency to break off on 
either side of it. 

Cryoha or Curie. — Sometimes the band a a occurs 
la the ibrm of a roll or curl, when the practical result 
Fio. 6. is rather worse than in either of the 

former cases. When a portion of a 
slate bed is very curly the working of 
it may be rendered unprofitable. In 
accounting for these rolls, it is easy 
for us to imagine how in a sea de- 
posit there would here and there be 
ripple, wave, and current lines, into 
which matter would be floated different 
from the rest of the deposit, just as 
we now see similar indentations in s 
muddy beach filled with blown sand or softer matter 
ready to be covered by the next tide. Of a similar 
nature, but producing bends and contortions on a 
larger scale, are the large masses of concretionary 
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Fig. 9. 
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matter which are sometimes fomid in a slate bed. 
By their greater hardness they have bent the lines 
of cleavage into a series of rolls or curves. Fig. 8 
is an illustration of this. 

Hardeffied strata. — When a slate bed is overlaid by 
a deposit of felspathic, porphyritic, or ashy matter, 
which seems to have flown over it in a molten state, 
the upper surfece of the 
bed, especially in those 
portions where the heat 
has been most intense, is 
metamorphosed, altered 
into a hard and im- 

workable condition for slates, as at B ; in fig. 9, a is 
the overlying hard rock, b is the changed portion of 
c, the slate bed. We shall have to notice several 
examples of this as we proceed. 

Dykes. — ^The same thing is often true of slate rock 
in the vicinity of dykes, of greenstone, or other igneous 
or eruptive rocks, such as 
may be seen in most quarries. 
Fig. 10 shows such a dyke 
B, traversing the slate beds 
A A, and in all probability 
the rock contiguous to its 
course will be rendered un- 
workable. 

Sparry vems. — In most slate quarries may be seen 
a cluster of white veins, which, springing from the 



Fig. 10. 
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bottom of the quarry, often ramify, before they reach 
the top, into a considerable network of veins, fig. 11. 
These veins are usually filled 
■with white quartz, and are 
known as sparry veins. They 
cut the slate rock in their 
vicinity into fragments, and 
besides this the neighbour- 
ing lock is often hardened, 
and the cleavage destroyed. 
This hardening does not seem 
to result so much from the presence of the quartz or 
other mineral matter in the veins, aa from heat evolved 
through these cracks prior to the time when they 
became filled by infiltration or otherwise with ex- 
traneoua matter. 

Wavy cleavage. — Since the period when cleavage 
was produced, the strata seem to have been subjected 
to many disturbing causes, from some of which they 
have been bent into rolls and curves, and thus the 
cleavage lines which originally were straight are also 
bent, and the rock rendered comparatively worthless 
for commercial purposes. 

Joints. — Eesides the original cracks and divisional 
lines resulting from drying and crystallisation, the 
strata, in the neighbourhood of great faults especially, 
are often much shattered, and broken up so small as to 
render it impossible to obtain slates of sufiScient size. 
Double cleavage. — The original cleavage of the 
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older rocks of North Wales, which, as we have seen, 
runs SSW. to NNE. has at some subsequent period 
been followed by causes which, operating in other 
directions, have in certain districts produced a cleavage 
that crosses the original one. The effect of this where 
the force has been most intense has been to cut the 
rock up into slate pencil, and in localities more remote 
from the centre of the force to cause the slates to split 
down the middle. It follows from the foregoing con- 
siderations that in every slate quarry there is a large 
amount of unprofitable rock. We have, however, to 
add top-rock, which, exposed for ages to the action of 
the sea, rain, frost, and atmosphere, is broken up and 
otherwise altered for the worse, and has to be removed 
to the depth of from six to twenty yards before the 
rock is found in its normal state. A large amount of 
waste is also inevitable in the working of a quarry. 
The proportion of finished slates to the entire mass of 
rock varies : one ton of slates out of twelve tons of rock 
is a good proportion, one ton out of sixteen or twenty 
is of frequent occurrence, and I have an example before 
me of a good paying quarry, where one hundred tons of 
rock have to be removed for every three and a half tons 
of slates made, or one in thirty-three and a third tons. 



CHAPTER V. 

SLATE BEDS OF THE LOWER CAMBRIAN STRATA 

OF NORTH fVALES, 

In proceeding to describe in detail the various groups 
of slate-yielding rocks in North Wales, I would first 
explain the relation sustained to each other by the out- 
line map (frontispiece^ and the diagram section, fig. 12. 
The lines on the map represent the leading slate ranges 
of North Wales. Each line is numbered, and a corre- 
sponding number is placed on the general section at or 
about the point where the line crosses it, or would cross 
it if it were prolonged far enough. All faults and 
minor details are purposely omitted from this section 
in order that the attention of the reader may not be 
diverted from the main purposes intended to be served 
by it, and which are, first, to show the general geological 
structure of North Wales, and, secondly, to give the 
main divisions of the successive strata. The details 
will be given as far as is practicable in sections illus- 
trative of each slate range. 

Slate range of line 1. — Beginning at the left hand 
or western end of the section, I will commence with a 
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jscription of the slate beds of the Lower Cambrian 
cks of Carnarvonshire. These rocks are the lowest, and 
lerefore the oldest, rocks in North Wales. The name 
as given to them by the late Professor Sedgwick after 
le country itself, because of their great development 
I the principality. In Carnarvonshire their thickness 

estimated at about 3,000 feet. It will be observed 
lat they rise to the surface again in the middle of the 
jction in Merionethshire. From this point they again 
[p underground, but they come to the surface again in 
hropshire in the Longmynd hills, where their thick- 
ass cannot be much less than 25,000 feet. Fig. 13 

a general section of these strata in Carnarvonshire in 

le neighbourhood of Llanberis, and a perusal of it will 

sip the reader to understand how the 3,000 feet of 

rata are made up. 

It will be seen that at the base of the section there 

a great mass of porphyritic rock, which passes up- 
ards into a conglomerate, in which the outlines of the 
iclosed pebbles are partly obliterated by heat. This 

followed by the conglomerate before referred to, in 
hich the pebbles are elongated and flattened by slaty 
eavage. This conglomerate is surmounted by a suc- 
5ssion of grey and green grits that form the summit of 
lis lowest division of the group, the combined thick- 
ess of which is. about 1,000 feet. It is the middle 
ivision that contains the great slate deposits. Above 
tie grits just described we reach a series of green and 
urple banded slates. These are divided \j^ ^\j«xA <^1 

c2 
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grits from a deposit of deep purple slates. A very thin 
band of sandy limestone separates this from a series of 
slate beds of a purplish colour. Another grit band 
succeeds, and then comes the principal deposit of blue 
and bluish-purple slates. Purple slates again succeed, 
and the whole series is capped by a band of green slate 
that ranges from 20 to 30 feet in thickness. 

The entire thickness of this Cambrian slate group 
is about 900 feet, but the thickness of the whole series 
and that of individual beds varies in different lo- 
calities. This slate division is followed by a succes- 
sion of grey, green, and purplish grits of an aggregate 
thickness of 1,100 feet, and which, where they are not 
disturbed by faults, dip under the Lingula flags of the 
Upper Cambrian. It may be remarked of the slates of 
this group and range generally, that they are hard, and 
have a sharp metallic ring. The hardness is said to 
increase towards the southern extremity of the line. 
The area comprised in this range is about fourteen 
miles long, extending from a point between Bangor and 
Aber on the NE. to Llanllyfni on the SW. where the 
beds are lost under low ground. It is about five miles 
wide midway along this length, and it narrows in width 
as either extremity is reached. The quarries are situ- 
ated for the most part along the edges of the area, the 
central portion of which is occupied by the underlying 
porphyry, which is thrown up through the mass of the 
overlying beds. The two largest quarries of the range, 
as well as of North Wales, are the Penrhyn, situated 
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about five miles SE. of Baagor, and the Dinorwig, which 
are worked close to the village of Llanberia. Apart 
from their size and commercial importance, these quar- 
ries demand special mention becau^ in them the 
whole series of the slate beds is worked. Fig. 14 is a 
section across the Pemrhyn quarries, which shows the 
same general order of beds as we have in fig. 13. 

Fm. 14. 
SoHioii of the Pearhjit Slate Qnarriet. 




G e G are the dividing grit bands ; 1 is the bed cS 
green slates that lies at the summit of the Beries ; 2 are 
the purple slates ; 3 3 the great mass of blue and 
purplish-blue slates ; and 4 4 the purple and red alatea 
that lie at the base of the aeries. These groups of slate 
rocka are further divided locally aa follows : — 

Llai^beeis. Nantllb. 

Qrmip \.— ffreen Statu. 
Qteen vein Green vein 

Ortntp 2. — Purple Ulatei. 
Goch galed, or silky red vein Silky vein 

Glaagaledjorhardspotted blue vein Blue mottled vein 
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Gro%p 3. — Blus Slates, 

Glas Rhiwiog, royal blue vein Red and blue striped vein 

Coch Grychlyd, or curly red vein Red spotted vein 

Hen las, or old blue vein Purple vein 

Goch galed, red hard vein Purple striped vein 

Glynrhonwy vein Faen goch, or red vein 

Of these beds the slates from the green vein com- 
mand the highest price, but the sale is limited, and the 
bed is not much worked in the great quarries. It is 
limited also in thickness ; but at Goodman's Quarry, 
SW. of Llanberis, it attains the exceptional thickness of 
1 20 feet. In the southern part of the area the silky vein 
gives slates of a beautiful rosy tint, but they are often 
too soft for marketable purposes. The Grlas galed and 
the Glas Ehiwiog are beds largely worked, the blue slates 
of the latter being the most in request. At Penrhyn 
the Glas Ehiwiog is the richest worked. It loses its 
blue colour as it is worked in depth. The Glas galed is 
hardly adapted, from its hardness, for best slates. In 
the southern district even the blue beds have a purplish 
tinge. The next three are worked in most of the quar- 
ries. At the Dinorwig quarries they are very hard, 
and often difficult to work, but when made into slates 
and fixed they are exceedingly durable. The Goch 
galed is less red as it is followed in depth. The Faen 
goch, or red vein, is not much worked at Penrhyn and 
Dinorwig, but it becomes a valuable bed ftirther south. 
At Cilgwyn it is about sixty yards thick, and it seems 
to increase in thickness downwards. At most of the 
quarries on the eastern side of the area there is a great 
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Bangor Slate Com- 
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Quarries Company 
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Llanberis, SW. . 
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workings; re- 
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• • • • 


• • • • 
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Llanberis, NE. . 
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Smith 
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Dorothea 
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Williams & Co. . . 
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Turner & Company 
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.... 
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Quarry 


Moel Tryf aen . 
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Bangor and Pant- 
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Penrhyn 
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Lord Penrhyn . . . 
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Penybryn 
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• • • • 


1770 ; present 
Company 1884 


Pen-yr Orsedd . . . 


Do. 


• • • • 


• • • • 


South Dorothea . . 


Do. 


• • • • 


• • • • 


Tanyrallt .... 


Nantlle, S. . . 


• • • • 


1805 
Revived 1868 


Tanybwlch .... 


Bethesda . . . 


Port Bangor Slate 
Company (Limited) 


• • • • 
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* I give the Sgnres in this column as the^ are qxioted by the writer of the JSMuy M 
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Bed or yetn of slate worked, 
wiUi remarks 



Faen Goch or red and red spotted vein 

Grood rock ; few joints 

Green and mottled blue; green slates of 
excellent quality 

Bed and purple spotted, joints frequent . 

Purple striped and red ; good quality . . 
Blue, purple, and red spotted ; red 

spotted yein 60 yards wide, and thickens 

downwards 

Blue 

Bine and purple 

An the veins * 

Purple and red veins ; few foot joints . . 
Green, blue, striped purple and red . . . 

Blue, and striped blue 

Blue, purple, and red 

Do. do 

Do. do 

Greoabed 

Blue purple and red 

An the beds or veins 

Purple and blue; a bed of green slates in 
the midst of the others " 

Blue mottled «••••. 



No. of men 
said to be em- 
ployed in 1873 



140 
20 

120 



fiO 
260 



4 

40 

3,000 

500 
70 

80 

12 



200 
40 
20 
20 



50 
3,500 



40 
20 



20 
20 



Estimated No. 

of tons raised 

in 1872» 



6,000 



5,000 



1,500 
6,000 



1,000 



160,000 

10,000 
1,000 

1,500 



1,000 



1,000 



Approxim- 
ate value 



8,000 
1,000 


16,000 
25,000 


1,000 


2,500 


1,500 


3,500 


250,000 


560,000 



£15,000 



18,000 



8,500 
25,000 



2,500 



300,000 

25,000 
2,500 

3,500 



2,500 



2,500 



the Minerai Resources qf Carnarvonshire. I have a strong coirrtsitVon. Xior^w^t^^Qoa^. "Om^ 
overstated. JSee tables at the end of Chapter XXIL 

c3 
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absence of joints, so much s5 as to render the quarry- 
ing of the beds somewhat difficult. Slabs of a very 
large size, up to nine yards in length, may be obtained, 
and some of the harder beds are more suitable for the 
manufacture of slabs than slates. In the quarries SW. 
of Llanberis, on the other hand, joints are of rather too 
frequent occurrence, the rock being shattered somewhat 
from its nearness to large faults. Partly on this ac- 
count the quarries in this portion of the area have 
scarcely attained the dimensions and success of some of 
the others. Besides the hard grit bands that divide 
the slate beds, dykes of felspar, greenstone, and other 
eruptive rocks, traverse most of the quarries throughout 
the whole area. These nm irregularly through and 
across the slate beds, as shown in fig. 10. 

The foregoing is a list, with particulars as far as 
obtainable, of the various quarries as they were worked 
in 1873. It is to be regretted that statistics of slate 
quarries are not included in the yearly volume of 
Mineral Statistics compiled by Mr. Eobert Hunt, and 
published by the Geological Survey. As it is, the fore- 
going is the latest and fullest account I am able to 
give, and doubtless, at the present time, other quarries 
could be added which were not in work in 1873. 



CHAPTEE VI. 

LOWER CAMBRIAN STRATA OF MERIONETHSHIRE 
-^SLATES OF THE LINOULA FLAGS, AND TRE- 
MADOC SLATES, UPPER CAMBRIAN, AND OF 
THE ARENIG GROUP. 

Before leaving the slates of the Cambrian strata I 
must notice the development of the latter in Merio- 
nethshire, line I A of map and general section. These 
rocks form what is known among geologists as the 
Merionethshire anticlinal, from the centre of which, 
as is shown in the diagram section, the various over- 
lying beds dip in opposite directions. Although the 
Cambrian strata have increased in their underground 
course from Carnarvonshire to more than double their 
thickness in that county, it appears that the increase is 
by the addition of grits and conglomerates to the upper 
division of the strata. Where the lower beds come 
to the surface, the slates appear in their true position, 
and various small attempts have been made to work 
them in the valleys and on the coast near Harlech. In 
the centre of the anticlinal, near Ehinogfawr, slate 
beds are seen rising from underneath the great mass 
of the grits. For the most part tlie a\ale,^ ^\^ ^ior^^x^^^ 
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and much of the ground lies low. The thickness of 
theae slate beds could, however, be ascertained bj 
boring. Any future quarrying operations in this part 
of the district will have to be conducted, as shown 
in fig. 31, by shafts and underground workings, as in 
ordinary coal mines. 

The following section, fig. 14a, affords a good view 
of the order of the slate beds near Harlech, on the 

FlO. IlA. 

of Lower Ga,nAr\ai\ S'liata 




1. Marlech Grit. 6. BlnUh Pvrph Slatei. 

2. Grten SlaUt. Interitratified raith &a/rd 

3. TMn Sard RocH. Bands if Mockt. 
i. Blve Slatei. 6. Purple Slatei. 

SW. It is interes^ting also as showing the close re- 
semblance of the order and character of the slate beds 
at this point to those of Carnarvonshire. Ordinary 
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open and chambered quarries would be practicable in 
this part of the range. 

Slate Beds of the Lingula Flags and Tremadoc 
Slates^ Upper Cambrian. — These strata are usually 
classed with the great Silurian system of rocks. They 
were, however, originally described as Cambrian by the 
late Professor Sedgwick, the first expositor of these old 
strata. There is now a strong tendency on the part of 
geologists to revert to the original classification, and 
I adopt it in this book as being more true to nature, 
and as one more congenial to my feelings of regard to 
the eminent geologist by whom they were first ex- 
plained. These strata are best developed in the neigh- 
bourhood of Tremadoc and Portmadoc. The lower 
portion of them take their name from the little bi 
valve shell Lingula or Lingulella, which they contain 
abundantly. These are surmounted by the slates and 
shales which underlie the great mass of rock that over- 
hangs the little town of Tremadoc. The two divisions 
may, for the practi(5al purposes of this volume, be 
grouped into one. The series is about 2,000 feet 
thick in Carnarvonshire, but, like the lower strata, it 
thickens eastward, so that as it is developed around 
the Lower Cambrian beds of Carnarvonshire, it reaches 
a thickness of 5,000 feet. As shown in fig. 15 they 
consist in the lower part of black slates, which are 
succeeded by a great thickness of grey sandy slates, 
which form the principal division of the series. These 
grey slates are surmounted by a band of black slates. 
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This is succeeded by a series of fine-grained slates of a 
bluish colour. Attempts at slate quarrying in this 

Fig. 16. 
f 

Lower (^ — Upper Camlriajp •*! 

CaaHriiai \ about 300 Off 




Lingula Flags. Tremadoc Slates. 

group have, with a solitary exception, been unsuccessful. 
The cause of this failure is twofold. First, nearly the 
whole series is largely stained with iron ; and, secondly, 
the stratification embraces a variety of materials, and, 
as a consequence, the cleavage is irregular and uncer- 
tain. The exception to these failures is the Arthog 
Quarry, on the south side of the Barmouth estuary, 
line 2 of map and section. The slates are not fine or 
quite free from pyrites, but they are marketable. It 
is probable that this quarry is worked in the Tremadoc 
slates, which lie near the top of the group, and con- 
sequently are higher in the series than those of the 
quarries nearer the sea. It is possible that future 
explorations around the Merionethshire anticlinal may 
reveal more promising localities, especially in the blue 
slates near the summit of the group. The quantity of 
slates sent by rail from these quarries last year was 669 
tons. Including ttose sent by water, we may estimate 
the entire produce at 1,500 tons. 
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Slates of the Areni^g Strata. — Eesting upon the 
Tremadoc slates we find a thick zone of strata, which 
were originally described by the late Professor Sedg- 
wick as the * Arenig group.' The name is taken from 
the Arenig mountains, about twelve miles west of the 
town of Bala, N. Wales. Subsequently for a time, and 
while but little understood, they were classed with the 
Lower Llandeilo beds, described by the late Sir E. I. 
Murchison. Latterly much attention has been given 
to them, and, as in the case of the beds last described, 
there is a strong tendency to revert to the old name. 
For the reasons before given I use it now. The group 
in its natural position rests immediately upon the Tre- 
madoc slates, but there is evidently a wide gap in time 
between the two groups. As far as at present known, 
only one of the many fossils which are found in the 
Lingula flags and Tremadoc slates is found as well in 
the Arenig beds. Lists of the fossils of the two groups 
may be found in Eamsay's ' Geology of North Wales,' 
and in the * Catalogue of Cambrian and Silurian Fossils,' 
published by the University of Cambridge. The strata 
have usually a dark colour ; they are comparatively 
free in the lower part from eruptive rocks, as well as 
from interbedded lavas. These, however, do appear 
towards the simmiit of the series. The Crown Slate 
Quarry, near Dolgelly, a little to the east of the centre 
of line 2 of map, is worked in this series. So also is 
the Maengwynedd Quarry, near Cader Berwyn, a little 
to the east of the NE. end of line 3 e of map. Fig, 16 
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ia a section of the strata, aa proved at the latter quarry, 
and it may be takea as a &ir representation of the 
upper portion of the beds. 

Fig. 16. 

&ction of Strata uwler Coder 

BfTwyn. 




Pyrites are of common occurrence in the strata 
about Dolgelly. Under Cader Berwyn, the beds are 
comparatively free from them. The slates here are of 
a dark blue colour, smooth, and possess a good cleavage. 
They are softer than the Carnarvonshire slates, and 
than most of those woriced in Merionethshire, between 
which and those of the Wenlock beds they seem to hold 
a middle place. The quantity of slates sent from Dol- 
gelly last year from quarries worked in these beds was 
1,506 tons; with local sales the production may be 
taken at 1,750 tons. 



CHAPTER VII. 



SLATES OF THE LLANDEILO STRATA. 



We now approach the consideration of a group of slate 
rocks which in importance are not surpassed by those 
of the Lower Cambrian strata of Carnarvonshire. By a 
reference to fig. 17 it will be seen that the group con- 



FiG. 17, 

Section of the Lh/ndeUo Strata. 
Cyhkht 




&£fi 



sists of a succession of slaty strata which are traversed 
by three great zones of igneous or volcanic rocks, which 
are occasionally eruptive, but for the most part inter- 
stratified. At the base of the series lies a massive 
greenstone, which is largely quarried in North Wales 
for paving setts. This greenstone is a source of per- 
plexity to geologists, since it is often difficult to deter- 
mine whether it is eruptive, inasmuch as it frequently 
ignores the laws of stratification, or whether it is 
stratified, since for the most part it occupies a definite 
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position in relation to the overlying beds. It generally 
follows the stratification, and seems over considerable 
areas to form a regular bed. It has long seemed to 
me that while here and there there may be ridges and 
irregular masses that mark the openings through which 
the outflow of molten matter came from the interior 
of the earth — this matter overflowed the strata below, 
just as the succeeding porphyries, felspars, and ashes 
did, and thus we have the double phenomena of dykes 
and beds — dykes where the original cracks are filled 
with the consolidated and crystallised molten matter, 
and beds where this matter had rolled over older beds, 
to be in its turn overlaid by newer deposits. Above 
the greenstone comes a thick series of dark slaty 
beds, 5, often pyritous. These are succeeded by a 
thick porphyritic rock, 4, which, with the varying fels- 
pathic and porphyritic rock, 1, spreads over a large area 
of North Wales. Between these two lies the great 
slate deposit, 2, with occasionally, as we shall see, a 
slate bed interstratified with the lower hard rock, 4. 

These slate rocks are pierced by numerous green- 
stone, felspar, and other hard bands and dykes, 3 3 3, 
which run at all angles to the plane of the bedding. 
The beds cover a considerable portion of North Wales, 
and comprise the slate ranges along lines 3, 3a, 36, 3c, 
Sd, and 36, of the map and diagram section. Each 
district has its own special features, and we must notice 
each separately. 

Passing by the patches of Llandeilo beds that lie 
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on the Tfestem side of the Cambrian rocks of Car- 
narvoDshire, I will begin with the first outcrop of 
the beds on the eastern aide of that area, represented 
by line 3 of map. This slate range extends from 
Criccieth on the south-west to a point between Conway 
and Penmaen-mawT on the north-east. Fig. 18 is 
a section of the strata in Cwm Trwscol, and it may 
be taken as illustrative of the arrangement of the beds 




Section of Slate Rocks in Cwm Trwscol. 
Scale 1"= 80 T^. 

along the range, although there are of course local 
variations. It will be seen that there are beds of slate 
of different kinds, and in judging of the character of 
any quarry along the line, it will be necessary to ascer- 
tain in which portion of the strata it has hitherto been 
worked. At the southern end of the range is Hendre 
Ddu, or Prince Llewellyn Quarry. In 1873 it employed 
about twenty men, but at present it probably employs 
more. Next in a northerly direction is Moelfra Quariy, 
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which is developing. Higher up the Pennant Valley 
is the Dolgarth or Pennant Vale Quarry. At the 
present time this quarry is not in work. The slates are 
strong, but as far as worked to the present time rough. 
At the head of the valley a small trial has been made 
in Cwm Dwyfor. The slates there are of a greyish-blue 
colour, and the cleavage fair. Up another tributary 
valley, Cwm Trwscol, is the Prince of Wales Quarry. 
In 1873 this quarry is said to have employed two 
hundred men, and to have raised yearly 5,000 tons of 
slate, of the value of 10,000i. The slates here are 
greyish in colour, but, as seen in the section, there are 
other kinds to be worked. At present, owing chiefly 
to a great fall of rock, it is lying idle. Crossing the 
watershed there is the commencement of quarries at 
Bwlchddeilor and Dinas Lake. The slates here are 
light blue in colour, having a thin cleavage and smooth 
surface. There is a great freedom from pyrites all along 
the range. Beyond Dinas Lake very little has been 
done by way of trial, indeed the whole district has until 
very recently been cut off from railway communication. 
The district is now approached by the North Wales 
Narrow Gauge Eailway, from Carnarvon, and by the 
Grorsedda Junction Line from Portmadoc, and it will 
probably receive more attention than it has hitherto 
received. 

From this line the strata dip easterly under the 
overlying porphyritic rock, and form a trough, in 
which to the north and south of the line of the diagram 
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section, a.re piled up the beds that form the mountaiii 
masses of Siiowdon and Moel Hebog. The strata 
emerge en the eastern side of this trough, and form a 
slate range alosg IIdc 3 a. This range extends from 
the west of Tremadoc on the aouth-west to Conway on 







Section across the outcrop of the Slate Beds at Oaergors, 



the north-east. Fig. 1 9 is a section of the slate beds of 
this range, with their associated strata. The order of 
the beds is pretty uniform along the whole line. 

The slate bed a, which immediately underlies the 
upper hard rock, has not been much proved. Some of 
the old quarries of the Snowdon Slate Co. seem to have 
been worked in it, but they appear to have been *>o 
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near a cross line of disturbance to be worked success- 
fully. A quarter of a mile south-west of these old 
qiiaiTies a level, twenty-nine yards long, has been 
driven into it. and shows some good slate rock. The 
main slate beds are those marked b. They consist of 
a series of bluish-grey slate beds, with a fair split, a 
moderately smooth surface, and, as far as at present 
worked, quite free from pyrites. The most north- 
easterly quarry on the range is the South Snowdon, 
which has now reached a promising stage of develop- 
ment, but it still lacks railway accommodation. Its 
waggon, with a fine team of horses, traverses the road 
between the quarry and Portmadoc, a distance of eleven 
miles daily. Next, to the south-west, is the Snowdon 
Slate Quarry, on Bwlch Cwmllan. It has a profitable 
production of about seventy tons of slate a month, 
but it has machinery and capabilities for a much 
larger production. Some of the best blue slates in 
North Wales are made from the present quarries. 
Following the line south-west there is the Caergors 
slate property, just leased, and on which there is a 
small trial quarry. The next property, Gwemlasdeg, is 
in much the same position. Near the village of Bedd- 
gelert there are several slate properties in the very 
early stages of development. The most south-westerly 
of these is Cwm Cydd, where there is a good body of 
accessible slate rock. This brings us to the large 
quarry of Q-orsedda, which has been opened out on a 
verj extensive scale, and possesses a tramway to Port- 
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madoc. This quarry has not been worked for some 
years, but efforts, which it is hoped will be successful, 
are now being made to resume operations. Beyond 
this quarry, to the south-west, there are not any 
quarries or trials that require notice. 

Following the line of the diagram section, fig. 12, 
eastward, we again see the slate beds dipping imder the 
porphyritic rock, and rising again on the eastern side 
of the Beddgelert or Gwynant valley. There we reach 
the slate range along line 3 b. This slate range 
extends from the banks of the river Conway, near 
Trefrhiw on the north-east, to near Tremadoc on the 
south-west. At the northern end are the old quarries 
of Llanyrwchwyn, with smaller surrounding ones. The 
strata at this point are much impregnated with pyrites, 
and for this and possibly other reasons, the quarries are 
not now worked. Following the line southwards we 
reach the country between Bettws-y-Coed and Capel 
Curig, where new quarries are being opened up. There 
are no trials of any importance between this point and 
the head of Llyn Dinas above Beddgelert ; here at the 
Castell a trial level has been taken about 240 feet into 
the slate bed, with good results. The slates are of a 
dark blue colour, have a fine split, and very free from 
pyrites. Many slates have also been made from a 
small open quarry. A quarry of some importance has 
also been opened on the eastern side of the range at 
Grerynt. From this point southwards the country is 
affected by the cross cleavage, to which I have already 
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referred, and by which the slates are broken up length- 
wise into ribbons and pencils. Several quarries have 
had to be abandoned in this district after the promoters 
had struggled unsuccessfully against the effects of this 
later and transverse cleavage. 



CHAPTER VIIL 

SLATE BEDS OF THE LLANDEILO STRATA— 

continued, 

Anotheb curve in the strata brings us to the peaks of 
the hills Cynicht and Moelwyn, and to the great slate- 
producing district of Festiniog, on line 3 c. 

This slate range contains numerous quarries. It 
has special features, and altogether it deserves a full 
and extended notice. The district comprised in this 
slate range extends from near Bettws-y-Coed on the 
north-east, to near Llanfrothren on the south-west, a 
length of about twelve miles. It has an average width 
of four miles. In the northern part are the quarries 
of Dolwyddelen and Penmachno — some of them old 
quarries, but none of them worked extensively, owing 
to the distance hitherto from railway communication. 

I In the centre are the numerous productive quarries 
that are ranged about Duffwys. South-west are those 
of Moelwyn, Croesor, and Cynicht. Further south we 
again get into the region of cross cleavage, and produc- 
live slate quarries cease. Fig. 17 is a general section 

I through the district, which I have adap^jfedi ttwcL NiXi^^ 

D 
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published section of the Geological Survey. Beginning 
at the top of the section we have first the porphyritic 
rock, 1, that overlies the slates; 2 are an easterly con- 
tinuation of the slaty beds already described in ranges 
3 A and 3 b of the general section ; 3 3 3 are bands 
and dykes of massive greenstones and rocks of a simi- 
lar origin, which here protrude through, and irregularly 
divide the beds ; 4 is the lower porphyritic rock that 
lies at the base of the great slate zone ; 5 is the zone 
of dark slaty beds, and 6 is syenite, which here takes 
the place of the greenstone that lies, as I have said, 
at the base of the whole series. The greater part of 
the quarries of the range are worked in the portion of 
the slate beds that immediately overlies the lower 
porphyries, and they are consequently lower down in 
the series than those described in the slate ranges of 
the group already described, and this is a fact which 
should be well considered in any future quarry opera- 
tions in those ranges. 

The following sections will fully explain the struc- 
ture of this portion of the slate beds. The distance 
between Khiwbach on the north-east, fig. 20, and 
Khiwbryfdir on the south-west, fig. 22, is about five 
miles. Duffwys section, fig. 21, lies between the two. 
A comparison of the three sections shows a continuation 
of the same beds, and a similarity of structure over the 
whole distance. 

Fig. 22 shows the strata in greatest detail. Figs. 
20 and 21 show the variations in portions of the strata 
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northwards. At the base of the section, fig. 22, we 
have the great mass of porphyritic rock which lies at 
the base of the slate series. This, here, contains two 
slate beds, b b, which are sometimes merged into one. 
Overlying this rock is the slate bed 1, which is locally 
known as the *New Vein'; it ranges from thirty to 
forty yards in thickness. About twenty-five yards of 

thin hard rocks, with interbedded slates, which in 

* 

fig. 21 are nnited into one hard bed, separate the 

* New Vein ' from the ' Old Vein ' 2. This is the prin- 
cipal vein of the district. In this section it is at least 
forty yards thick. Another series of hards and slates, 
which in fig. 21 are also amalgamated into one bed, 
but which in fig. 20 again resume their divided 
character, leads us up to the slate bed 3, locally known 
as the * Back Vein.' Another group of felstones, 
greenstones, and quartz veins follow, and we then reach 
a slate deposit of great thickness, which we will call I he 

* Top Vein.' This series probably corresponds with the 
lower portion of the slate beds worked in the slate 
ranges to the west, which have already been described. 

I will now describe each of the slate beds sepa- 
rately. The lower beds, B b, have not hitherto been 
much proved in the district. They are said to be 
worked at the quarries of Glany-pwU, Moelwyn, and 
Wrysgan, where they resemble the bed to be described 
next, except that they are of a lighter blue colour. 

The New Vein is a bed of good slate, of a dark 
blue colour, and with a good even split. It is not^ 
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however, equal in quality to the Old Vein. It has its 
* crychs ' and sparry veins and nests of pyrites here and 
there. In places too it is hardened by contact with 
the overlying rock, so that its cleavage is destroyed 
down for a considerable depth. To the north at 
Ehiwbach it is an excellent bed, 40 yards thick, and 
its slates will bear comparison with those of the Old 
Vein, next to be described. Taking the New Vein 
altogether, it may be said that a large proportion of 
the slates raised in the district are derived from it. 

The Old Vein has been worked for a much longer 
period, and it is still the favourite vein of the district, 
the thinnest and most flexible slates of the district 
being yielded by it. Besides the usual local variations 
produced by heat, disturbances, and the like causes, its 
different parts have characteristics of their own, which 
are well defined and easily recognised by the workmen. 
The following diagram, fig. 23, with its references, 
will explain the loca. names, the relative position and 
thicknesses of these different portions of the bed. 

The * Clay Slant ' consists of two thin layers of 
clay, about half an inch thick, with a bed of slate, 
9 inches thick, lying between them. It lies immedi- 
ately imder a hard rock, the lower portion of which 
consists sometimes of indurated slate. The Clay 
Slant is very constant, and it is to the miners a sure 
indication of the Old Vein lying below. 

The bed varies considerably in thickness. It is 
about 40 yards thick in some of the quarries about 
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Bhiwbiyfdir, represented by 6g. 22. In the quarries 
near Buffwys, fig. 21, its thickDess is reduced to about 
25 yards ; and further to the NE., as shown in the 
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Rhiwbach eection, fig. 20, it has become attenuated 
to 15 yards, so that it is too thin to work. 

In Fig. 22 the Old and New Veins are seen to 
coalesce, the intervening hards having thinned out, and 
the two beds make a continuous body of slate. 

The Back Vein is of the same colour as the two 
last — dark blue. It is of variable quality, and often 
contains soft and coarse slates. In some of the quar- 
ries, that of the Welsh Slat« Company, and Maenoffem, 
for example, it appears in good condition, and forms a 
valuable bed of elate. It is sometimes called the 
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* Barred ' vein, because it is crossed by thin bars of 
hard or sandy matter. The presence of these ^ bars ' 
usually necessitates the blocks being split into slates in 
one given direction. 

The * Top, or Northern, or Flag Vein,' as it is 
variously described, has been largely worked in the old 
quarry at Rhiwbach, and it is also worked at several 
others in that direction, where it has been proved, by 
boring, to reach a thickness of about 230 yards. The 
upper part of the bed is generally hardened where it is 
seen in contact with the overlying hard rock. Hence 
its split is destroyed, and it is best adapted for the 
manufacture of slabs. Otherwise the upper portion is 
usually soft, and where it is worked the slates are 
derived from its lower beds. It is traversed by dia- 
gonal and irregular bands of felspar, quartz, and other 
hard rocks, one of which is shown in its natural position 
in fig. 20, as well as by thin sandy beds, usually of a 
paler colour than the bulk of the slate rock. This bed, 
as well as that of the Back Vein, deserve increasing 
attention, especially in their continuation under cover 
to the N. and NE. For assuming, as we safely may, 
that the Old and New Veins are not continuous de- 
posits, or at least are so only over a limited area, bear- 
ing as they do evidence of having been deposited in 
hollows of the harder rocks, it is plain that their 
exhaustion is only a question of time, and that not 
remote. It is therefore to the better portions of these 
upper beds, which are of great thickness, and are con- 
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tinuous over a larger area, that we are to look for the 
future supply of slates from this district. 

Hitherto it has been, as I have already indicated, 
in this Top slate rock, and in those which are seen to be 
above the hard rock with which it is covered, that the 
quarries on the lines 3, 3 a, 3 b, seem hitherto to have 
been worked. Where practicable, it would be very 
desirable for those of the proprietors of those quarries 
who are able to do so to prove, by tunnelling and 
otherwise, the beds that imderlie those they work. By 
a reference to the Cwm Trwscol section, fig. 18, it 
will be seen that a bed of finer slate lies, as has been 
recently proved, at some distance below the beds 
already worked. 

In the heart of the Festiniog district the beds dip, 
for the most part, due north. This departure from the 
usual strike or course, NE., at this point is due partly 
to a succession of faults, and partly to the fact that 
here the eastern portion of the strata are bending around 
and over the northern end of the Merionethshire anti- 
clinal, to meet the strata of the slate range next to be 
described. 

The following is a list of the quarries, as they were 
worked in 1873, with the total amount of produce, and 
other particulars which may be of interest : — 
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List of the Slate Quarries in the Festiniog 

Slate Range, 





(Line 3 c.) 








Name 


Situation 


Probable date 
of origin 


Method of 1 
working 


Blaen-y-Cwm . 


Head of Machno 
Valley 


Recent 


Open 




BOWYDD OB PEB- 


Dullwys . . . 


1801 


Underground 




CIVALS . . . 




Revived by 
Mr. Percival 
in 1846 






Bwlch-Slatebs . 


Head of Machno 
Valley 


Recent 


Open 




Croesob . . . 


Cwm Croesor . 


• • ■ 


Underground 




CWM Orthin . . 


Llyn Cwm Orthin 


1845 
Present Com- 
pany 1861 


Do. 




CWT-Y-BUGAIL . 


Head of Machno 
Valley 


Recent 


Open a,nd un- 
derground 




Cynicht . . . 


Cynicht Moun- 
tain 


1876 






DiPHWYS CASSON 


Duifwys . . . 


1765;Ca.sson 
1800 ; pre- 
sent Com- 
pany 1862 


Do. 




Drum .... 


Llyn-y-Drum . 


1864 


Open 




FOBL Gron . . 


Festiniog, N. . 


1850 


Do. 




Gbthin .... 


Above Dolwy- 
ddelen 


1870 


Underground 




Glan-y-pwll . . 










Graig Ddu , . 


Festiniog, N. . 


1840 


Do. 




Hollands . . . 


Rhiwbryfdir . 


1835 


Open and un- 
derground 




LLECHWEDD OB 


Do. 


1846 


Underground 




Gbbaves 










Maenopfern . . 


Duffwys . . . 


1855 


Do. 




MOELWXN . . . 


Moelwyn Moun- 
tain 


1865 






Pabk 


Cwm Croesor . 


1872 


Open 




Penllyn . . . 


Dolwyddelen, E. 


Recent 


Do. 




POMPREN . . . 


Do. S. 


Do. 


Do. 




Prince Llewellyn 


Do. W. 


Do. 






Rhiwbach . . . 


Head of Machno 
Valley 


1812 


Open and un- 
derground 




RHIWBBYFDIR OB 


Rhiwbryfdir . 


1840 


Underground 




Matthews 










Rhiwfachno . . 


Penmachno . . 


1838 


Open 




Rhosydd . . . 


Moelwyn Moun- 
tain 


1850 


Underground 




/ RHT8QAN . . . 


Festiniog, 1^1 W. 


\ lft\^ 


\ 




' Welsh Slate Co, 


Rhiwbryfdir 


\ 
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The production of the whole district for the year 
ending December 31, 1876, is as follows : — 

Tons. 

Shipped from Portmadoc 113,946 

Do. sent by rail 26,475 

140,421 
To which may be added about 6,000 tons sent 
from the Penmachno and Dolwyddelen 
quarries by way of Bettws-y-Coed . . 6,000 

Maldng a total production for the year 1876 of . 146,421 
The total produce for the whole district for the 

year 1872 was 129,000 

Showing an increase in four years of , • . 17,421 



CHAPTER IX. 

SLATE BEDS OF THE LLANDEILO STRATA— 

continued. 

Following the line of the diagram section eastward, we 
cross the Merionethshire anticlinal, and meet the base 
of the Llandeilo strata, in the mountain of Arenig 
F'awr, near the northern termination of the slate range 
along line 3 d. Standing on Arenig Fawr, we have 
under our feet the porphyritic rock that imderlies the 
slate beds ; and in it and in its southern continuation, 
on the summits of Aran Benllyn and Mawddy, we find 
interstratified slate beds, which are the equivalents of 
the beds, b b, of the Rhiwbryfdir section. When, 
however, further to the east, we look for the overlying 
porphyry, we cannot find it : both it and most of the 
slate beds seem to be absent. It has been supposed 
that there has been a thinning out of these beds in their 
progress eastward from the Festiniog district to this 
point. But as further east still, over the eastern side 
of the Berwyn Mountains (see diagram section), we 
shall again meet with the whole series, and as further 
south — as I shall point out — there appears to be an 
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unconformity between the same strata and the over- 
lying Bala beds, I am led to conclude that at this 
point there is an overlapping of the Bala beds upon 
those of the Llandeilo group ; that the upper porphyry 
and a good portion of the slate beds are thus hidden in 
the country between the Arenigs and the north of the 
town of Bala, and that, as there is a great similarity 
between the lower schisty and slaty beds of the Bala 
group and the upper ones of the Llandeilo, this overlap 
is not discernible on the spot — the porphyritic rock, 
which is a marked boundary between the two, being 
hidden. In the slaty beds lying above the lower por- 
phyry, attempts at slate quarrying have been made 
in the country lying between the Arenigs and the 
Arans. An abandoned quarry may be seen near the 
head of Bala Lake. The strata of this district are a 
good deal impregnated with iron pyrites. When, how- 
ever, we pass down the range to Dinas Mawddy, we 
reach the northern end of a very important slate dis- 
trict that extends from this point until the strata are 
lost under the marshes by the sea at Towyn. This 
portion of the slate range may be described as the 
Corys, or, as it is usually called, Corris Slate District. 
I may here mention that near Dinas Mawddy an im- 
portant change takes place in the character of the beds 
that usually overlie the slate zone we are considering. 
The porphyritic rock loses its massive character and 
passes into gritstones. So also does the Ash bed, that 
usually underlies the Bala Limestone. TVi^Y^JOi^^-t^Hj^^^^. 
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loses its calcareous nature, and is split up into a series 
of compact sandstone bands. The loss of these dis- 
tinguishing marks probably led to the error, as it 
appears to me, when the district was geologically sur- 
veyed about thirty years ago, of classing the slate beds 
of the Corris district with the Bala group. That they 
are the equivalents of the slate beds of the last three 
ranges is, I think, sufficiently proved by the fact that 
at the Minllyn Quarry, near Dinas Mawddy, the upper- 
most slate bed is quite 2,000 feet below the Bala Lime- 
stone, which at that point has not lost its distinctive 
character. By measuring this thickness of strata on 
the section of the Bala beds, fig. 26, it will be seen 
that it brings us down into the heart of the slate zone 
we have been considering. Besides this, there is an 
apparent unconformity at this point between the dip 
of these slate beds and that of the limestone and its 
associated beds. 

Fia. 24. 

Section of Strata in the Corris District 

Scale 1 '= 150 Yds. 




i z 

1. Hard Rock. 

2. Narrow Slate Bed. 

3. Ha/rd Rook. 



4- s 

4. Broad Slate Bed. 

5. Black Rook. 



Fig. 24 illustrates the order of the slate beds 
hitherto worked, in the district. There are traces of 
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slate beds below the hard rock at the base of the 
section, but little is as yet known concerning them. 
The hard rock 1 is a spotted gritty rock. 2 is the 
slate bed known as the Narrow Vein. It is but a thin 
bed, ranging only from 15 to 30 yards in thickness. 
It is, however, composed of very pure slate rock ; and 
as slab-making is largely carried on in the district, the 
quarry operations in it are usually successful. It is 
divided into two nearly equal parts by a thin line of 
bedding. The best slate rock is found in the lower 
half and the lower portion of the upper half. The 
uppermost portion is often inseparable from the over- 
lying hard rock. In the northern part of the district 
there is a marked absence of joints in the bed, and the 
rock seems to harden also in that direction ; so that it 
is better fitted for the manufacture of slabs, which is 
there carried on extensively. The slates of this and 
the one to be described are of a bluish-grey colour, and 
are free from perishable matter. The lower part of 3 
consists of thin bands of hard rock, the remainder of 
imperfectly-formed rough slate, with which are inter- 
stratified thin slate beds — too thin for profitable work- 
ing. The Broad Vein, 4, has not as yet been much 
worked. It is worked at Abercwmeiddau and Minllyn. 
At the former quarry it yields good slates, and by some 
quarrymen it is considered the best bed of the two. 
At Minllyn, near Dinas Mawddy, like the narrow bed 
in the same portion of the district, it has few joints, 
and it is rather too hard for the manufacture of ila.tA%. 
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It yields slabs of excellent quality and of very large 
size. The production of slates and slabs throughout 
the entire district, last year (1876), sent ofiF by railway 
was 26,316 tons, to which must be added a little for 
local consumption. 



List of Quarries in the Corris District 



Name 


Sitnation 


Date of origin and 
slate bed worked 


Nature of 
quarry 


Abebowmeiddau 


Corns . . . 


Broad Vein . . 


Open 


Abebganolwyn » 


Bryneglwys . 


1830 


Under- 






Narrow Vein 


ground 


Abebllefeni . . 


Corris . . . 


1500 ; revived 
1810; Narrow 








Vein 


Do. 


Alltcoed . . . 


Corns, NB. . 


Narrow Vein . 


Do. 


Bbaich Goch . 


Do. 


1835 
Narrow Vein 


Do. 


Cambria Wynne 


Corns, 8. . . 


Recent; Broad 
Vein (?) 


Do. 


CwM Bra . . . 


Corris, NE. . 


Do. 


Do. 


Cw^ Odin . . 


Do. 


Do. 


Do. 


Garden . . . 


Do. 


1820 
Present Company 
ISaS; Broad Vein 


Do. 


Hbndeb Ddu . 


Hendre Ddu . 


Narrow Vein . 


Open 


MiNLLYN . . . 


Dinas Mawddy 


Broad Vein 


Open 



* A writing-slate manufactory is attached to this quarry. The 
material used is chiefly the portions of the * slab rock * which are 
too small for slabs. These are split into plates, ground with sand 
and water, and smoothed for use by fine small planing machines. 
The frames are made by machinery. 



CHAPTER X. 

SLATES OF THE LLANDEILO STRATA— concluded. 
SLATES OF THE WENLOCK GROUP. 

I NOW proceed to notice the most easterly development 
of the Llandeilo strata, near Llangynog, Montgomery- 
shire, on line 3 e. 

This is an old slate-producing district, the prin- 
cipal quarry, the Rhiwarth, having been worked for 
about a hundred and fifty years. The district has, 
however, hitherto been shut off from railway communi- 
cation, and the heavy cost of carriage along hilly roads 
has confined quarry operations within narrow limits. 

Fig. 25 is a section of the beds at present worked. 

At the base of the section we have a zone of dark 
earthy slates, 1, with interbedded gritstones. 2 is a 
hard rock, which, as usual with such rocks, varies 
greatly in composition, but which is at times highly 
porphyritic. We have little difficulty, I think, in 
recognising this rock, from its position and character, 
as the equivalent and eastern continuation of the similar 
rock underlying the slates at Festiniog. Above this 
there is a slate bed, 3, twenty-five yards thick* T^^V^^ 



66 



SLATE AND SLATE QUABBTINQ. 



yards of hard rock, 4, succeeds, followed by another 
slate bed, 5, twenty yards thick. Another hard rock, 
6, leads us to the uppermost bed of slate rock, 7. This 



Section of Strata at 




has a capping of ashy and felspathic rock, 8. 9 baa 
not been much proved, but so far seems to consist of a 
succession of blue slaty and ehaly beds, which are 
divided by bard bands that occasionally become cal- 
careous. This series dips under a greenish rock, 10. 
It is easy to see a general resemblance between the 
whole series and the succession of strata near Festiniog, 
and this resemblance will, I think, become more com- 
plete as the upper beds, 8 and 9, become more fully 
known. Of the slate beds the lowest, 3, has not been 
much worked so far, but it is said to contain some good 
slates. It is from beds 5 and 7 that the slates are now 
made. The upper parts of these beds, as is usual, often 
become hard and difficult to split as they approach the 
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overlying hard rock. The slates are of a dark blue 
colour. They are tough and hard and exceedingly 
durable. They are quite free from iron pyrites. A 
little roughness is imparted to the surface by coarser 
lines of beddiog by which they are crossed, and the 
slates are somewhat heavy. There are local variations, 
and some portions of the beds are less affected than 
others. At the most these circumstances do not hinder 
the sale of the slates, which are much prized for their 
other good qualities. 

Trials have been made in the group of beds 9, 
which show slates of a similar character to the Ehi* 
warth slates, but of a smoother surface. 

Besides the Ehiwarth Quarry there are no others at 
present producing slates, but there are several in the 
very early stages of development, aod the introduction 
of a railway or tramway would largely stimulate enter- 
prise in the district. 

The produce of the quarries at Llangynog and . 
Maengwynedd last year was as nearly as possible 2,300 
tons. 

Slates of the Wenlock Strata. 

Lines 4. 

We have now to consider the uppermost group of 
strata from which the slates of North Wales are derived. 
The group takes its name from the little town of 
Wenlock, in Shropshire, around which, in shale and 
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• 

limestone, the group is well represented. The strata 
of North Wales are known to be the same by the 
identity of fossils, as well as by their stratigraphical 
position, but the beds of the Principality have a vastly 
older look than their equivalents in Shropshire. Fig. 
26 will help the reader to understand the relative posi- 
tion of the Wenlock beds, to those of the Llandeilo 
series last described. 

In this section, at the base of the Wenlock shale, 
will be seen a band of pale slates, which is known geo- 
logically as the ' Tarannon shale.' Openings for slates 
have been made in these beds at many places along 
their course. The only approach to a quarry in them 
is at Clegir, Bettws Gwerfylgoch. A good number of 
second and third class slates were made at this quarry. 
They were of a cream colour tinged with green. The 
colour was exceptional, 

. \^' I FiQ. 27. 

but It was not objected j)etaU Section of Wenlock Beds. 
to. Owing to its situa- 
tion and other causes the ^^^^ 1" = 1^^^/- 
quarry is not now worked. 
Fig. 27 shows the 
general order of the 
Wenlock strata in North 

Wales. It is in the lower 

,, -,,,., ,. 1. Slates and Flagstones. 

beds, 1, tnat the slate g. GrUty Beds. 

quarries are worked, al- 3. Blue RubUy Beds^ sometimes 

though occasionally the slaty. 

upper beds become slaty. The cleavage is usually 
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nearly horizontal in these beds, while it is generally 
vertical in the beds already described. Bands of hard 
rock are interstratified with the slate beds, and at 
Penarth Quarry, near Corwen, the slates are capped by a 
compact gritstone, which is thought to be hard enough 
for the manufacture of paving setts. Between these 
hard beds the split is usually very good, the slates 
splitting thin and straight. The material is tolerably 
free from pyrites. The slates are softer than those from 
the Llandeilo and Cambrian beds, but they are very 
marketable, and make a good roof. The house in which 
I write bears the date 1758, and, as far as I know, the 
roof, which is covered with these slates, has never been 
disturbed. They have, however, a very ancient look. 

The quarries follow the lines of the outcrop of the 
strata, as shown on the map. 

The following are the quarries now in work : 
Clettwr near Llanderfel, Penarth near Corwen, Oemant 
and Cloggau near Llangollen, Llangollen Slate and 
Slab Company, Glyndyfrdwy, between Llangollen and 
Corwen, and Moel Ferna near the last ; the Cambrian in 
Grlyn Ceiriog, and the Wynne, one of the oldest quarries 
of the range in the same valley. 

There is also a quarry devoted chiefly to the manu- 
facture of slabs in the hills flanking the Vale of Clwyd. 
There are several new undertakings, among which I 
may mention Nantyr and Nantgwryd in Glyn Ceiriog, 
two or three near Corwen, the same number near Bettws 
Crwerfylgochf and I doubt not that in time the almost 
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unknown and inaccessible region lying between Bettws- 
y-Coed and Llanrwst, and the Vale of Clwyd, will have 
its slate and slab quarries. The production from the 
whole formation in North Wales last year may be taken 
at 20,000 tons. 



CHAPTER XI. 

SLATES OBTAINED FROM OTHER DISTRICTS IJS/ 
GREAT BRITAIN AND IRELAND, AND IN 
FOREIGN COUNTRIES. 

It will now be necessary to notice other districts and 
countries where slates are obtained from the various 
groups of strata we have already considered. The de- 
scription will necessarily be brief, owing, first to the 
paucity of information that exists concerning slate 
operations in those places, and secondly the, at present, 
very limited total production as compared with the 
slate production of North Wales. 

In the centre of England there is a patch of the 
older Cambrian rocks thrown up at Charnwood Forest. 
Here slates somewhat rough and heavy, as far as my 
recollection serves, are made on a limited scale. The 
quarries have, however, been worked for many years. 
In Wicklow, Ireland, slates are obtained from corre- 
sponding strata. The Arenig beds are represented by 
the Skiddaw slates of the north of England, and near 
Maryport slates of a greenish tinge are largely obtained 
from this formation. Slates are also obtained from the 
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same strata at Soulby near fiamsay, in the Isle of Man. 
At Angers, which is one of the oldest slate- producing 
districts in France, slates of a dark blue colour, like 
those obtained from similar rocks in North Wales, are 
derived in underground quarries. One of the most im- 
portant slate quarries of Canada is the Walton Quarry, 
in the sixth range of Melbourne ; it is worked in the 
Quebec group of strata, which is the equivalent of 
the Arenig beds. The slate bed at this quarry is de- 
scribed as being the third of a mile in breadth. The 
slates split thin, and have a smooth surface. They are 
fine-grained and purple and blue in colour.^ 

In assigning the geological position of slates in 
other countries we labour under the disadvantage that 
arises from the fact that the exact succession of the 
older strata is not always as well-defined and decided 
as it is in North Wales, so that in enumerating the 
localities where slates are obtained from beds of Llan- 
deilo age I may possibly include some which more 
properly belong to groups above and below. In Pem- 
brokeshire quarries have been opened in the Llandeilo 
beds, but hitherto slate quarrying has not been very 
successful in the southern counties of Wales. Among 
the quarries of Pembrokeshire may be mentioned those 
of Grilfach, Rosebush, and Cleddau Valley, from which 
slates of a light blue and of a greenish-grey colour are 
made. In Scotland quarries are worked in beds of this 
age, but for the most part the cleavage is imperfect, 

> Logan, Geology of Canada, p. 830. 
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the beds being sandy and existing in a hardened and 
altered condition. In the north of England, and in the 
Isle of Man, there are quarries labouring ujider similar 
disadvantages. Slate quarries are also worked to some 
extent in the same beds in Ireland. The quarries of 
Killaloe in Tipperary are of considerable importance. 
These quarries are described by Mr. Hull * as laying 
open a section of over 350 feet, and produce slates of a 
dull bluish-grey colour, and of good quality, though 
somewhat rough. Mr. Hull adds : ' It is not improbable 
that the west and south of Ireland may be found ca- 
pable of yielding far larger quantities of this valuable 
commodity than hitherto, but which for want of capital 
and perseverance have not been rendered available. 
Amongst the Lower Silurian rocks north of Hillary 
Harbour, and along the valleys of the Erriff and Doo 
Lough in Co. Mayo, are certain beds, which, if opened 
up at sufficient depth, might be found to produce 
excellent pale grey or bluish roofing slate ; and to this 
district I venture to direct the attention of capi- 
talists.' ^ 

Four quarries are mentioned as being worked in 
Sweden, which may be in these beds. Of these the 
slates from three are thick, but those from the quarry 
at Kjellsvik, near Lake Wena, are fine-grained, of good 
quality, and comparable to those of North Wales. 

It is probable that of the same age are the slates of 

* Bmldmg-gtones of Great Britain, p. 297. 
« 2bid„ p. 298. 
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Moravia and Silesia. 'They extend throughout an 
extensive tract of country, the chief seat of the industry 
being Waltersdorf near Olmutz. The slates vary from 
grey to blue and black, and are receptive of a good 
polish, on which account they are not only employed 
for flagging and roofing purposes, but also for tables, 
boxes, and cisterns.' * 

Boofing slates are obtained from the same beds in 
the United States, at Barnard, Bingham, Kennebec, 
and Pascataquies, in the State of Maine ; at Boylston, 
Harvard, Lancaster, Pepperell, and Shirley, in Massa- 
chusetts ; at Brattleborough, Dummerston, Tourhaven, 
and Guildford, in Vermont ; at Hoosic, New York ; 
on Bush Greek, and near Unionville, in Maryland ; and 
at the Cove of Wichalla, in Arkansas.^ 

From the equivalent of the Wenlock beds the pale 
blue and green slates of Kendal and Ulverstone, which 
are very marketable slates, though somewhat heavy, 
are derived. These slates are very similar to those of 
Clegir, near Corwen, from the Tarannon shale, at the 
base of the Wenlock beds. And from beds of the 
same age in Canada the dark blue slates of Orford are 
worked. Similar slates are also obtained at Brompton 
and Westbury, on the lower St. Francis. The whole of 
these Canadian slates are described as not being so 
smooth in their cleavage as those worked in the Arenig 
or Quebec rocks of Melbourne. 

' Building-gtones of Great Britain, p. 300. 
2 Dana, Manual of Mineralogy, p. 368. 
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Slates from Devonian Strata. — Passing now to 
strata higher in the series than those we have hitherto 
considered, we find that the Delabole Quarries of Corn- 
wall have been for a long period worked in the Devo- 
nian strata of that county. In the year 1839, the late 
Sir H. De la Beche wrote: *The Delabole Quarries 
have long been celebrated for producing a beautiful 
and durable material, combining considerable lightness 
with strength.' y The beds worked belong to the lower 
portion of the upper division of the strata. Other 
quarries have been worked in the same beds, but none 
of them call for special notice. 

Slates are worked in the Devonian rocks at Valencia, 
in Ireland, where they have a greenish tinge, but are 
rather thick and rough. They make excellent flags, 
and these. were largely exported to England before the 
flag trade of Wales assmned its present importance. 

In France Devonian rocks are largely quarried for 
slates, in the Ardennes, at Deville, Fumay, and 
Eimogne. The slates of Luxemburg belong to the 
same group, and are quarried at Bertrix, Greripont, and 
Herbeumont. In Nassau, Westphalia, and Bhenish Grer- 
many generally, as well as in Wurtemburg, the schists 
(Schiverstein) that underlie the upper Devonian lime- 
stone yield slates. There are quarries near Coblentz, 
Caub, Giessen, Friedeburg, and Wittgenstein. 

Slates of the Carboniferous Strata. — Ascending 
still higher in the geological scale, we find that the 
* Report on the Geology of Cornwall and Devon, p. 503. 
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lower portion of the Carboniferous beds, consisting of 
grits and shales, frequently assumes a slaty character. 
Numerous quarries have been opened in these beds in 
Devonshire. The results are, however, frequently 
disappointing, owing to imperfect cleavage, the irre- 
gularity of the materials, and the presence of pyrites. 
'A line drawn from St. Genny's, on the coast south- 
ward towards Plymouth, curving round the south- 
western part of Dartmoor, is the strike of the Carboni- 
ferous beds. The slate bed is quite at the base, is 
opened on at various places, but with indifferent suc- 
cess. The cleavage is at a slight angle (from the 
bedding). There is much dark carbonaceous matter 
mixed with the slate. The roofing is heavy, and apt to"" 
split on exposure. The flooring is good, especially for 
indoor work.' * 

We have now reached the uppermost limits of slate 
proper. Thin flagstones are found associated with the 
Millstone Grit and Coal-measures, and are sometimes 
used for roofing purpose'. The thin calcareous flags 
that lie between the Bunter and Keuper sandstones in 
Shropshire, at Grinshill, were formerly used for the 
same purpose. In Italy roofing slates are largely 
quarried from altered beds of Liassic age, the best 
slates being produced in quarries near Genoa. Around 
Oxford the buildings are covered with similar thin flags 

> S. R. Pattison, Letters to the * Mijiing Journal ' on Slate and 
Slate Quarries, 1866, p. 13. 
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from the * Stonesfield slate ' of the Oolitic series. The 
stone is mined underground, and brought up by shafts 
to the surface. The blocks are left exposed to the 
action of the weather during a winter, when they are 
readily split up into thin layers, which are then dressed 
for use. 



CHAPTEE XIL 

TSE EARLY HISTORY OF A SLATE QUARRY. 

The site for a slate quarry is generally discovered by 
one or more workmen who are already employed in an 
existing quarry. In all quarries there are men* pos- 
sessed of more than usual intelligence, who like explora- 
tion and discovery for its own sake, and who are also 
desirous of bettering their position by either investing 
their savings in the working of a quarry on a small 
scale, or in developing it to such an extent that it may 
become a marketable property, which by its sale shall 
bring to them a considerable sirai of money, over and 
above its actual cost to them, as a reward for their 
enterprise, knowledge of the country, and the risk of 
loss they have incurred. Many mistakes have been 
made by such men in time past, through their want of 
the simplest scientific knowledge; but it is to them 
and to men of like tastes, of an exploring turn, though 
unconnected with quarries, that the largest and most 
successful of slate quarries owe their origin. In tracing 
the early history of a quarry we will suppose that our 
adventurer is a judicious man, and that his discovery is 
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intrinsically good. His discovery is made by inference 
and search combined. By inference frequently in the 
first place. He knows the direction taken by the slate 
bed he works, and he infers that its continuation is 
probable in that direction, and that if he searches for 
it, even at some distance from his present quarry, he 
will find it. In this expectation he is often rewarded 
by seeing the outcrop of the slate bed on the hill-side. 
If, however, the rock is covered with peat and soil, he 
betakes himself to a ravine in which a stream has 
worn its way down to the rock. Sometimes,, by dint of 
patient exploration alone, in an unfrequented locality, 
and not guided by any scientific knowledge, his dis- 
covery is made. Having satisfied himself of the colour, 
quality, and cleavage of the rock by a few small trial 
holes made by pick and crowbar, and with the utmost 
secrecy, his next point is to obtain from the owner of 
the mineral rights of the property a take-note or agree- 
ment for a lease. This instrument conveys to him the 
power to search far slates, and it may be other minerals. 
It defines the sum to be paid by way of dead rent, the 
duration of the lease, the amount of royalty to be paid 
to the lessor for slates raised during the period of the 
lease, and sets forth rights of way, water, and other 
matters affecting the working of the property. It will 
be seen at once that this is a critical juncture in the 
history of the infant undertaking, and that whether the 
adventurer will continue to work it himself, or having 
proved the property sell it to others, very much of the 
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success or otherwise will depend upon the terms of the 
lease. It will be well, therefore, at this poin^t to con- 
sider the basis on which a lease should be granted and 
accepted. 

Time. — ^Leases are sometimes granted for twenty- 
one years only. This is the customary period for 
leases granted by the Crown. This time is too short, 
and should never be accepted unless with an under- 
taking on the part of the lessor to renew at the expira- 
tion of it for a similar term. Considering the outlay 
required on a slate property to bring it into successful 
work, the lease should on no account be for a less time 
than thirty years. If a considerable outlay on the 
construction of tramways and other outside works is 
required, the lease should be for a term of fifty years. 
Numerous leases have been granted for this period in 
North Wales. Forty years is an ordinary term. The 
term should, in any case, commence from the date of 
the expiration of the take-note. It should also contain 
a proviso enabling the lessee to surrender it, in case of 
unprofitable working, at any time, on his giving due 
notice to the lessor to that effect. 

Royalty. — The royalties now paid by lessees of slate 
quarries are various. They are usually a proportionate 
part of the selling price of the slates at the quarry. I 
have an instance before me where the royalty payable 
is one-eighth. This is far too high. In the Festiniog 
district the average royalty is one-tw.elfth. In Carnar- 
vonshire we have examples of its being one-fourteenth^ 

E 3 
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one-fifteenth, one-sixteenth, and one- twentieth. One- 
fifteenth may be considered a fair royalty, slightly in 
favour of the lessee. Sometimes the amount is regu- 
lated by a sliding scale, the royalty increasing every 
five years from a starting point of one-twentieth, and 
rising up to one-twelfth, with the promise of an ulti- 
mate renewal of the lease at that amount. This seems 
an equitable arrangement, for the cost of production of 
slates is to the lessee higher during the first years of 
his enterprise than it should be afterwards. Occasion- 
ally there is a fixed charge per ton. I have an instance 
where this, in a quarry situated a good way from rail- 
way communication, is la. 6d. per ton on slates, and 
9d. per ton on slabs. Taking the present average price 
per ton at 60s., this would be only equivalent to one- 
fortieth — ^an exceptionally low royalty. Care should 
always be taken that the royalty is payable only on 
slates actually sold during the year. 

Dead Rent. — By way of acknowledgment on the 
part of the lessee, and as a guarantee to the lessor that 
his property shall be worked, it is usual to fix a certain 
sum which, whether slates are produced or not, shall be 
payable to the lessor. This is the dead rent, and it is 
always provided that it is mergeable into the royalty, 
and not to be paid in addition to it. Considering that 
it is the expenditure of the lessee's money that is to 
develop an income for the lessor, and that the former 
takes all the risks, this rent should be as low as pos- 
sible. In slate quarries during the term of the take- 
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note it is generally fixed at five pounds a year. The 
lease often provides for twenty pounds a year. It ought 
not to exceed this latter sum. Sometimes a fixed rent 
is charged instead of royalty. I quote an instance in 
which the agreement for an undeveloped property 
extends over a term of twenty years. The rent is 
payable as follows : — Five pounds a year for the first 
five years, ten poimds a year for the second five yeai*s, 
fifteen pounds a year for the third five years, and twenty 
pounds a year for the fourth five years, with power to 
the lessee to obtain a lease for a second term of twenty 
years, at a royalty of one-fifteenth. This, for an unde- 
veloped property, is an equitable arrangement. 

Compensation for land taken. — Besides the dead 
rent and royalty, the lease usually provides for compen- 
sation to be paid to the owner and the occupier for land 
required for quarry purposes. Where a quarry is situated 
on unenclosed land, compensation to the tenant only is 
required, and mountain land is valued for sheep-grazing 
at about 3s. per acre. Where land is enclosed, and the 
owner receives a rent for it, he will require to be re- 
couped liberally for the loss of his rent. Usually the 
lessee pays rent varying from li. to 4i. per acre a year. 
Occasionally the lessor requires a cash payment for 
land taken of rather more than its agricultural value, 
especially where the land is taken for building pur- 
poses. 

Way-leaves and Water-rights, — It is important 
that these should be well secured. If the (\uarc^ 
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property does not abut on a railway or road, power 
should always be taken to cross the lessor's land without 
way-leaves as far as it extends. The lease generally 
winds up with the usual arbitration clause. In apply- 
ing for a lease the discoverer often associates with 
himself one or more partners, to share the cost, re- 
sponsibility, and profits, and the lease being obtained 
to their satisfaction, they are ready to commence 
proving the ground. 



CHAPTER XIII. 

THE EARLY HISTORY OF A SLATE 
Q UARRY— continued. 

If the quarry is to be an underground one, worked 
from the face of a hill, it will be best proved by driving 
a tunnel into it at a point where it will be convenient 
subsequently to form a floor. In which of the posi- 
tions shown in fig. 29, will depend upon the means at 
command. For the simple purpose of proving, the 
upper and shorter tunnel will be sufficient. This 
should be taken right across the bed, and if possible a 
short cross-cut or tunnel driven right and left of the 
end of it. This will prove the character of the slate 
rock, and make the commencement of a couple of 
chambers easy. 

If the quarry is to be an open one, worked in 
galleries on the side of a hill, it will be a matter for 
consideration whether it will be most advisable to 
drive a tunnel or to make an open cutting into the 
rock. If the ground is covered with drift, or if hard 
rock lies on the face of the bed, as in the left-hand base 
of fig. 19, or if the hard rock rises up to the surface to 
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almost a level with the topmost outcrop of the slate 
bed, it will be better to drive a tunnel ; but if the slate 
rock comes up to the surface, as in the upper portion 
of fig. 19, if the ground rises sharply, and the outcrop 
of the rock is pretty solid, it will be better to make 
an open cutting wide enough — say 10 to 20 yards — ^to 
form the commencement of a gallery. The cutting 
or tunnel should be arranged so as to form a gallery, 
which shall be convenient to other galleries that may 
be subsequently formed above and below. If the quarry 
is to be an open one, worked below the level of flat 
ground, a shaft should be sunk on the side on which the 
incline rests in fig. 32, from the bottom of which a 
tunnel may be taken parallel with that side of the quarry. 
If the quarry is to be an underground quarry, worked 
by means of a shaft, a shaft, in the position of the 
winding shaft in fig. 31, should be sunk, and a tunnel 
driven either along the bed, which shall communicate 
with chambers to be formed, or one driven across the 
bed, to prove it in the direction of its outcrop. Where 
there are quarries worked in the immediate neighbour- 
hood, and the quality of the bed known in them, simple 
boring in the case of the two last quarries may be 
sufficient. 

Supposing the result of the above operations to be 
satisfactory, the adventurers may consider the property 
proved, and it may fairly be considered to have been 
brought into a marketable condition. They may 
now have the command of sufficient money to complete 
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the works and make the necessary communications with 
a railway or port, but usually, as may be supposed, this 
is not the case, and at this point they desire to sell the 
property they have thus proved to others who have 
means for its further development. In endeavouring 
to do this the first step taken by them is to obtain 
* reports' on the property from neighbouring quarry 
managers of repute, and especially from those who have 
been successful in their own quarries. In addition to 
these reports it is also advisable for them to call in a 
recognised authority on such matters from a distance, 
who shall go over the ground with the local reports in 
his hand. The reports being satisfactory, the next step 
is to introduce the quarry to capitalists who may be 
disposed to enter into such undertakings. This may be 
done directly by one or other of the adventurers, or 
through an agent who is supposed to have an acquaint- 
ance with such persons. One or more gentlemen 
having been found who are disposed to consider the 
matter with a view to purchase, they on their part 
send their own mineral surveyor, mining engineer, or 
other confidential adviser on such matters, to inspect 
the property. As the welfere of his clients and the 
future of the undertaking depend upon the result of 
his examination, it is essential that he should take 
the greatest possible care in his examination of the 
property. 

The chief points to which he will direct his attention 
are the following : 
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1. The examination of the take-note or lease. 

2. To see that the ground is not broken up by 
faults, and that it is not contiguous to any considerable 
disturbance of the strata. 

3. That there is plenty of room for the working of 
the quarry, and for the disposal of the waste oflF the 
slate rqck. 

4. The amount of water-power. 

5. Whether the debris and slates that may have 
been made show signs of rust or decay. 

6. He will minutely examine the character of the 
rock along the course of the tunnel or in the open 
cutting or shaft ; noting : a, if the natural joints are 
too numerous to admit of slates of a good size being 
made; or, 6, if the joints are so far apart as that the 
rock will require a large amount of cross-cutting or 
sawing ; c, he will observe the frequency or otherwise 
of the occurrence of posts or bands of hard rock, and 
how these will affect the working of the quarry. He 
will readily distinguish these, either by their smooth- 
ness and compactness, or by their gritty and ashy 
character, both of which will contrast with the general 
appearance of the slate rock, whose broken edges will 
show the peculiar wrinkled appearance known among 
Welsh quarrymen as ' pleri ' or ' piUari.' 

7. He will direct, and this is a point on which 
usually he will have to insist, that blocks of slate rock 
be blown out of such parts of the level or opening as 
he may choose, and these he will have split and dressed 
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in his presence. He should arrange on the first day of 
his visit, or immediately upon his arrival, that this 
should be done, in order that the operation should 
not be hurriedly performed, otherwise the rock may be 
shattered and the result be unfairly unsatisfactory to 
the quarry. 

8. In observing the split he will notice if the block 
splits kindly all the way down from the top, or whether 
it has to be much humoured by side operations, 
whether the split is thick or thin, whether the surface 
of the slate is smooth or rough. He will see if crychs, 
bends, and cramps cross the blocks so often as to pre- 
vent large-size slates being made from them without 
disfigurement. He will notice the colour of the slate — 
blue of various shades being the standing colour — the 
freedom of the slates from parti-coloured bands or 
ribbons, its freedom from pyrites, and from carbon- 
aceous and other objectionable matter. 

9. Bailway and shipping communication will also 
require his attention, and here he will consider the 
facility with which a tramway may be constructed, 
whether it may be connected with a railway or other 
public outlet on the property of the owner of the quarry, 
or by the payment of way-leaves to other proprietors ; 
the necessity for inclines, the length of these, with 
probable cost, together with the nature of the ground 
over which the tramway will have to be made, will 
demand his attention. It would, indeed, be the perfec- 
tion of a quarry where everything would be perfectly 
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satisfactory, and the combination of all desirable ad- 
vantages is not to be expected, and the business of the 
inspector will be to balance the various drawbacks and 
advantages, and so arrive at his decision. 

Supposing his report be a satisfactory one, the 
question that next arises is, the amount of the price to 
be paid to the original adventurers for the acquire- 
ment of their interest in the property : for it will be 
readily conceded that they are entitled to a considera- 
tion for their enterprise, intelligence, and the risks 
they have incurred. 

The price paid for slate properties necessarily varies 
greatly, and it is affected by many considerations, as 
whether the spirit of enterprise is jubilant, or, as at 
the present moment, depressed. In times of speculative 
mania, almost fabulous sums have been paid for these 
and similar properties among collieries and mines. 
The price will also be affected by the law of supply 
and demand for such properties. The following con- 
siderations may be helpful to the purchaser in deter- 
mining his side of the matter : — 

1. What unusual advantages, as to royalty, time, 
and other matters has the vendor secured in his lease, 
and what at this juncture is the value of them to the 
purchaser ? 

2. What are the natural and commercial advantages 
of the quarry — the first as they affect cheapness of 
working, the second as they affect transit to the market ? 

3. Have the testing operations been judiciously con- 
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ducted, and have they, by their completeness, lessened 
greatly, or entirely removed, the risk of failure ? For 
it is clear that is better to pay a good price for a 
property thus proved, than half the sum where the risk 
of failure remains. 

4. Supposing the future earnings of the quarry will 
be 20 or 30 per cent, for a period of thirty years, what 
would be the capitalised value at either of these rates 
of the interest on sum already expended by the vendor, 
together with the principal itself ? 

5. What bonus does the vendor deserve for origin- 
ating the undertaking ? 

6. What further amount of money will be required 
for its development, and what is the property worth as 
it stands to the purchaser ? 

Special considerations will arise in each particular 
case which will have to be determined between buyer 
and seller. The following examples of recent sales 
may be of use : 

1. Slate bed a mile in length, 250 yards wide. 
Small cutting made into slates. Slates split fairly well. 
Eoyalty one-fifteenth. Lease fifty years. Price 1,2002. 

2. Slate property with two beds of slate, one 25 
yards, and the other 250 yards wide; both nearly a 
mile long ; ground 800 acres. Eailway provided to run 
through property ; present distance from terminus two 
and a half miles. Lease thirty-three years; royalty, 
one-fifteenth. Tunnel 30 yards in slate rock; small 
open quarry ; slates good. Price l,500i. 
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3. Freehold slate property, 30 acres, seven cottages 
close to tramway ; small quarry ; two bargains in full 
work ; working at a profit. Slate rock equ^ to 3,000 
tons a year for thirty years. Price 7,500i. 

4. Open quarry; four bargains opened; slates 
blue, thin, smooth, and good ; one and a half miles 
from tramway ; water-power. Lease forty years. 
Eoyalty one-fifteenth. Price (asked in this case) 7,00OZ. 
No railway inclines or outside erections. 

It is usual, whatever price be fixed upon, for the 
money to be paid by instalments, payable over a given 
time. I need hardly say that when several agents stand 
between the purchaser and vendor, the price is inevitably 
increased; and that one drawback to the success of 
public companies is the great cost often incurred in 
their construction ; to which is frequently added large 
sums for promotion-money ; so that the concern is often 
saddled with a dead weight from its commencement. 



CHAPTER XIV. 

THE MANNER AND COST OF DEVELOPING A 
SLATE QUARRY UP TO A GIVEN PRODUC- 
TION 

Supposing the terms of the purchase to have been ar- 
ranged, the property has now to be brought into 
working order, and it is for us in the next place to 
inquire into the best manner of doing this, together 
with cost of the work up to a certain point, from 
which point the property may be most extensively 
developed, either slowly, by laying aside a portion of 
the profits for the purpose, or quickly, by the employ- 
ment of fresh capital for the purpose. 

If the stage proposed be reached successfully, the 
expenditure of money in the construction of inclines, 
tramways, reservoirs, offices, and houses, may then be 
safely undertaken, and the amount necessary for these 
outside works will form the subject of a separate in- 
quiry. 

In all quarry operations it is of the utmost im- 
portance that there should be as few day-workers as 
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possible. The work should be by contract, and the 
removal of waste and top rock should invariably be 
by weight. One of the first things, therefore, in the 
beginning of a quarry is the purchase of one or more 
weighing-machines, over which the rubbish-waggons 
may be taken and weighed. The prices paid for various 
kinds of work in the following estimates are the aver- 
age of those paid for similar works at the present time. 
The estimates will, of course, be affected by local con- 
siderations, but they will be sufficiently near for all 
practical purposes. 

1. Open quarry y to he worked in gcdleries on a 

kill-aide. 

I propose first to estimate the cost of developing 
an open quarry upon a hill-side to the extent of eight 
slate bargains, estimated to produce altogether about 
250 tons of slate a month. To provide space for the 
working of these bargains we should want two galleries 
of four bargains each. We will assign a space of ten 
yards in length for a bargain, and on this calculation 
each gallery should be forty yards in length, rather 
more than less. The fece of a gallery from the floor of 
one gallery to that of another is fifteen yards — occasion- 
ally more. The width of a gallery from its face to the 
face of the next behind it should not be less than twenty 
yards ; so that for each gallery a space of forty yards by 
twenty would have to be cleared ; and, allowing for the 
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slope of the hill, this clearance would be at least to an 
average depth of eight yards. 

Fig. 28 represents a section of a quarry of this 
description. The face of the incline shows the actual 
slope of the hill on which it is proposed to open the 
quarry. From the steepness of the face and from the 
fact that the slate rock crops out on the surface, the 
works will be begun by open cuttings ; but if at any 
time a gallery is opened below No. 1 it will have to be 
approached by a tunnel through hard rock, from the 
end of which an opening 1 a will be made to the floor 
of No. 1 gallery. Such communication will be made 
by sinking down from that floor, and by opening up 
from the end of the tunnel simultaneously. 

Before commencing operations it will be necessary 
to fix the position of the incline, which will be placed 
so as not to interfere with any extension of the galleries 
in that direction, or with the working of them. 

It is proposed to start with gallery No. 3, and to 
take an opening forty yards wide into the hill, until it 
presents a feice of solid slate rock fifteen yards in depth. 
At this point gallery No. 4 will be commenced, though 
possibly some clearance as a preparation for it may be 
begun before. This No. 4 gallery will also be carried 
the same width into the hill imtil it also presents a face 

m 

of -solid face rock fifteen yards deep. A third gallery, 
No. 5, will be begun in like manner, and carried into 
the hill about half the width of the others, when it will 
be possible to work Nos. 3 and 4 together, the No. 3 
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having previously been brought into operation. The 
cost of clearing top upwards from the middle of No. 5, 
will be chargeable to revenue account. The galleries 
Nos. 1 and 2 may be formed, and the length of the gal- 
leries extended, as I have said, out of revenue or capital, 
as the case may be. 

The cost will be as follows : — 



Clearing top rock for gallery No. 3, 40 yds. x 
20 X 8 yds. deep ; 6,400 cubic yards = 
12,800 tons, at Is. per ton 

Do. for gallery No. 4 .... , 

Half do. for gallery No. 5 . . , , 

Taking 30 tons of slates as the monthly pro- 
duction of an ordinary slate bargain, the 
quarry would be equal to a production of 
240 tons per month of four weeks. To 
work the quarry, the following plant 
would be required : — 

Twenty slate or tram waggons, at 71, 

Five tons 16-lb. bridge rails, 6L 10*. 

400 sleepers, U. dd. ... 

Spikes 

Two weigh-machines and sheds, 201. 

Smith's shop and tools . 

SmaU barracks .... 

Sundry tools and appliances . 

Manager and odd labour, two years 

Contingencies, 10 per cent. . . 



£ s, d. 



640 
640 
220 



140 

32 10 

25 

3 

40 

100 

80 

100 

300 

272 



£2,692 10 

of which 1,500?, would be spent in the quarry, and 
the remainder on plant and materials. 
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2. Chambered quarry worked undergrov/nd by means 

of adits or levels. 

In a quarry of this description the floors answer to 
the galleries in an open quarry, although if the slate 
rock be twenty yards or more in thickness, each cham- 
ber will have in itself two or more galleries or steps. 

Fig. 29 is a section of such a quarry worked on 
three floors from the face of a hill. When the slate 
rock cannot be approached by levels driven in the 
direction shown on the figures, these may be driven 
at right angles, and enter the slate rock on the upper 
side of the slate bed, at point a, floor 3. Or if the hill 
slopes rapidly on the north end of the section, the levels 
may be driven on that side and the slate rock struck on 
its upper side. In this case the slate rock is supposed 
to be approached by adit levels from the steep side of 
a hill, along which, for a mile or more, the beds crop 
out as shown on the section. Ordinarily, however, their 
slope or inclination is hardly so steep. 

Usually, the first level driven is that on floor 1, which 
is taken right across the slate bed to the overlying hard 
rock. From this point a level, or cross cut, is taken east 
and west, as shown on the groxmd-plan of the floor of 
the quarry, fig. 30, to a distance of forty yards on 
either side. Chambers 1 b and 1 w may now be com- 
menced and prepared a width of twenty yards each. A 
little saving may be effected by opening one of these 

r 2 
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chambers in the place of one of the pillars on either 
side of the level, but it is always well to have your way 

into and out of the quarry 
well secured. In opening a 
chamber the miners, who in 
such quarries always precede 
the quaxrymen, b^^ by 
making a narrow opening of 
about three or four feet wide 
just under the hard rock, 
^ as shown at b in fig. 29. 
When they have done this 
for some distance forward, 
the quarrymen may begin to 
get blocks for slates, and 
their operations are facili- 
tated by their making a 
gutter or trench, or loose 
end as it is called, along one 
side of the chamber. From 
this, which is deepened and 
carried forward as they pro- 
ceed, they begin to quarry 
the rock in steps, as shown 
by the dotted lines in the sec- 
tion and plan, figs. 29 and 30. 
The cost of the two latter 
operations are feirly chargeable to revenue account, the 
levels and cross cuts belong to that of capital. 
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The cost may be estimated as follows : — 

Driving North and South Level, 7 ft. x 7 ft. 

65 yds. at 4Z. 260 

East cross cut, 40 yards at 4^. , , , 160 

West do. do. .... 160 

Allow 200 square yards of unroofing at com- 
mencement of chambers, at 8«. per yard, 
3 to 4 feet deep 80 

Do. 100 yards of loose ends, at 5a. . , 25 

Air pipes, fan, small water-wheel, or donkey- 
engine to drive do. for ventilation . . J 00 

For plant, &;c., as per particulars in estimate 

of open quarry, say 1,200 

1,985 
Add 10 per cent, contingencies, say , . 200 

£2,185 

The produce of the two chambers when in full work 
should nearly equal that of the two galleries in the open 
quarry. From this point additional chambers may be 
developed and the lower floors, 2 and 3, commenced, as 
circumstances and means may determine. 

Twenty yards is the ordinary width of a chamber, 
but it may vary more or less, according to the nature of 
the hard rock roof. 



CHAPTER XV, 

MANNER AND COST OF OPENING A SLATE 

Q UAER Y—canelvded. 

3. Underground quarry worked by shafts. 

When the slate bed is inaccessible on a property by 
means of adits, as in the last instance, and it is covered 
by a considerable thickness of overlying hard rock, it 
is approached and worked by means of shafts like an 
ordinary colliery, as shown in fig. 31, which represents 
a section of a quarry of this description. 

The winding shaft a should be sunk, if possible, so 
as to strike the bed at its deepest point on the property, 
and the quarry should eventually have another shaft b, 
for ventilation. The first thing to be done is of course 
to sink the shaft a, which may be of the size of 16 feet 
X 9 feet. This size would admit of two ropes and 
cages. The ground plan, fig. 30, will also do for this 
quarry, and supposing the shaft a to strike the plan at 
the point N, levels would be driven forty yards either 
way as in that case. When these levels reach the side 
of the intended chambers nearest to the shaft, it would 
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be necessary to open up to the overlying hard rock, in 
order that the unroofing may be commenced inmie- 
diately under it. It is never safe to leave a portion of 
slate rock hanging from the hard rock above the cham- 
ber. As soon as possible a communication should be 
opened between the chambers in their upper portion, 
and the shaft b simk so as to meet this communication. 
The ventilation of the quarry may afterwards be r^;u- 
lated as desired, and all directed towards this point. 

I have assumed in the diagram that the shaft has to 
be sunk to a depth of 75 yards. The shaft is fitted 
with guides, wood gearing, and a pit head, as in a coal 
pit, but the whole work and gearing, from the heavy 
weights to be lifted, is of a more substantial character 
than that usually seen at collieries. Below is the ap- 
proximate cost — 

£ 8, d 

Shaft, 75 yards, 16 x 9, at 15^. per yard . . 1,125 

320 



200 
200 



Two levels, 40 yards each : 80 yards, at 4i. 
Opening up to hard rock in chamber 1 e, 

40 yards, size of opening 9 feet x 5 feet, 

5i. per yard 

Do. for chamber 1 w . 

Cutting free side from this opening the full 

width of the chamber — after allowing for 

opening and level— 38 yards x 17 yards : 

646 yards, at 7«. per yard . . . 226 2 
The same for the second chamber . . . 226 2 
Sinking shaft B, 10 feet x 7 feet, 30 yards, at 

71, per yard 210 

Forty yards of airways through pillars, to 

communicate with shaft B, at 42. . . 160 
One pair 25 h.p. horizontal engines, with 

boilers ; fixing, engine house and chimney 2,750 
Pit head, pit gear, cages, ropes, &c. . . 280 
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£ s, d. 

Pumps and gear, and fixing do, . . . 210 

Engine-man, two years 180 

Stoker do 130 

Coal 260 

Two banksmen at 240 

Plant, management, &c., as in the other 

quarries 1,200 

7,917 
Add 10 per cent, contingencies, say • , 800 

£8,717 

The cost may be lessened by 160Z. by reducing the 
size of the pillar at the bottom of the shaft to 20 yards 
instead of having it as a double pillar as provided for 
above. The tunnels and airways would be twenty yards 
shorter each. The engines, gearing, cages, &c., provided 
for above, would be equal to the working of the quarry 
for a much larger production than would be derived from 
the two chambers. 



• 



4. Open quarry wm^ked below the level of a fiat 

country. 

To this class most of the quarries that are worked 
in the Nantlle district belong. Where there is not 
sufficient water-power at hand, a shaft has to be 
sunk with the aid of a steam-engine, driving cross 
tunnels as in the former cases, and from these stope 
or cut down a free side on what is to be the deepest 
side of the quarry. Or a long trench or loose face 
of sufficient length for a couple of slate bargains 

f3 
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ma; be taken downwards to the depth desired. Pump- 
ing will be necessaxy to keep the excavation dry, whwdi 




where practicable is done by water power, but stean 
has to be used very often. The winding of the slatt 
blocks and rubbish is done by steam power by mean 
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of a framework and winding gear like that shown in 
fig. 32. 

Fig. 32 represents a quarry of this kind. The first 
thing to be done is to remove the top drift b, and the 
waste top rock c. A shaft, or more generally a long 
trench, is then taken down at a, which when down a 
sufficient depth for a gallery is worked backward towards 
the winding machinery. When sufficient space is cleared 
the trench is continued downward to the depth of 
another gallery, and so on as deep as the slate rock 
continues, or it is practicable to work it. The cost 
to bring such a quarry into a profitable state under 
ordinarily fevourable circumstances will be as follows : 

£ 8. d. 
Removing top drift and waste rock, 40 yards x 
50 X 8 deep— 16,000 cubic yards— 32,000 

tons, at 1*. 1,600 

Proportion of cost of shaft, or trench, below 
line of drift and top rock, 40 yards x 15, 

at 10«. per yard 300 

One 25-h.p. semi-portable engine, with pump- 
ing gear attached 700 

Pumps and fixing 100 

Shed 60 

Winding gear 260 

Engine-driver, two years 180 

Stoker 130 

One banksman 120 

Coal 180 

Plant, management, &c., as in the other 

quarries 1,200 

Contingencies, say .••••. 400 

£5,220 

In estimating the relative value of each of the four 
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kinds of quarries just described, the decided preference 
must be given to the open quarry worked in galleries 
on the hill-side, as being most easily and cheaply 
worked and developed. Next comes the open sunkoi 
quarry, which has the advantages of daylight. The 
chambered quarry No. 2, may be worked nearly as 
cheaply as the last, but it labours under the disadvan- 
tage of darkness, in which the men are not able to 
distinguish so readily between good and bad slate 
blocks, and in which they work in other respects at a 
disadvantage. There is the danger also of falls of rock 
from the roof, which cannot be or is not examined so 
readily and frequently as the chamber deepens to the 
width of the slate bed. Still it must not be forgotten 
that some of the best quarries in the Festiniog district 
are worked on this plan ; thin veins, of 25 to 40 yards 
in thickness, being generally purer than thick veins, 
and yielding a larger proportion of finished slate to 
the entire mass. In his report for 1877, T. Fanning 
Evans, Esq., Her Majesty's Inspector of Mines, for 
North Wales, very properly directa attention to the 
necessity of a more frequent examination of the roofs 
of chambers than has hitherto been customary, and to 
the need for more caution generally, in the working of 
chambered quarries. The most expensive to develop 
is the No. 3 or underground quarry worked by shafts. 
Happily the necessity for working by this method has 
not hitherto been great. Nor should a quarry on this 
plan be undertaken imless the slate rock is of sulB&cient 
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thickness— twenty-five to thirty-five yards — and is 
proved to be of good quality. In many quarries there 
are combinations of these difierent methods. At Fes- 
tiniog, for example, many of the quarries are worked 
partly in chambers and partly in galleries. Sometimes, 
as in the Llanberis and NantUe districts, galleries 
above and excavations below the mean level of the sur- 
rounding coimtry are worked. And in laying out a 
quarry, these probable combinations have to be taken 
into account. 



CHAPTER XVI. 

OUTSIDE ARRANGEMENTS, PLANT, AND EREO 
TIONS USUALLY REQUIRED BY ALL THE 
FOREGOING QUARRIES. 

As the quarry is successfully approaching the stage of 
development indicated, attention will be demanded and 
justified to the outside arrangements for conducting the 
business of the quarry in the most effectual manner, and 
to the means whereby its produce may be most cheaply 
and quickly put in the market. We will begin with 
the last of these first. The gauge of the proposed 
tramway will be a point for first consideration. It may 
be set down as a rule that the narrower this is, consis- 
tently with its safe working, the more convenient will 
it be as it traverses the quarry, dressing sheds, and store 
yards. A two-feet gauge or, more strictly speaking, one 
foot eleven inches and a half between the rails, is the 
ordinary gauge in North Wales. This is the gauge of 
the well-known Festiniog Eailway, over which is con- 
veyed a large passenger as well as mineral traflSc. The 
Croesor, the Gorsedda Junction, and the North Wales 
Narrow Gauge Eailway, are of the same gauge, so that 
we may infer that the gauge is a safe and convenient one. 
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Most quarries are situated on high ground, and one 
of the first requirements is one or more * inclines ' by 
which the produce may be brought down to a con- 
venient level, from which to start the tramway. An 
incline is sometimes constructed with a single pair of 
rails having turnouts at convenient points. A second 
kind is one with three rails with similar turnouts. The 
most complete and least likely to get out of working 
order, is one with a double line of rails from top to 
bottom, and this is the kind that, unless the quarry 
owner is greatly pinched for money, should be adopted. 
The following particulars of an incline just completed 
will afiFord reliable data on which to calculate the cost 
of an incline according to its length : — 

Length of incline 308 yards, moderate cut- 
tings and embankments. Ground contain- 
ing many large boulders. Gauge, 1 foot 
11 J inches inside the rails. Cost of 
labour, inclusive of forming the earth- 
works, laying and ballasting the rails, 
and erecting masonry for drum and fixing 
the latter, all labour complete; double 
line of rails 

Drum, 4 feet 6 inch barrel, iron rims, with 
break and all necessary gearing 

320 sleepers, at Is. Bd. each . 

Nine tons of 16-lb. bridge rails, at 61, 128, Qd. 

4 cwt. spikes at SOs. . . • . 

700 yards of 1-inch steel rope • . 

£840 12 6 

Heavier rails and better earthworks than those used 
and constructed in this case are desirable, so that we may 
take the incline as costing 308. per yard. 
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I will next give the details of the cost of construct- 
ing one mile of tramway on ordinary imenclosed moun- 
tain land, earthworks not heavy, and no bridges, except 
culverts for small rills. Single line of rails, gauge, 
1 foot 11^ inches between the rails : — 



24 tons of 16-lb. bridge rails, 6^. 12«. 6d. 
1,800 sleepers, at 1«. Sd. ... 

Spikes 

Making road, laying rails, and ballasting, 2s, 
per yard (cost really under this sum) 



£ 


«. 


d. 


169 


4 





111 


6 





16 








176 








£461 


9 



It may therefore be safely assumed that under all 
ordinary circumstances a tramway suitable for the pur- 
poses of a slate quarry may be constructed under 500L 
per mile. 

In order to save time and slate blocks it will 
probably be decided to build a machine house, and to 
erect machinery. 

Fig. 33 may be taken as showing an ordinary useful 
size of house and arrangement of the machinery. The 
cost may be estimated as follows : 



Erection of building, with water-wheel pit . 
Water-wheel, 30 feet diameter, 4 feet breast, 

with landers or troughs, and fixing do. 
Six saw-tables, B b, at 40Z. each . 
Two planing-tables for slabs, 86/. .• 
Sixteen slate-dressing machines, 16/. 
Shafting, straps, and gearing 
Sundry small tools, sharpeners, &c. 
Four turntables, 12/. 
Bails and sleepers . • • . 



£ 


s. 


d. 


660 








160 








240 








190 








240 








360 








76 








48 








26 









£1,978 
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The above will suffice for a large amount of work, 
but if slab-making with ridge-roll-making to any great 
extent is required, a separate machine house had 
better be subsequently provided for the purpose. 

To turn the water-wheel water will of course be 
required, and it is generally necessary to store this in 
reservoirs during the time the machinery is not in use. 
For this purpose a simi of 500Z. should in ordinary 
cases be ample. 

An office will be required at the quarry, a workshop 
for carpenter and fitter — the smith's shop is already 
provided for. 260Z. should suffice for these, together 
with two additional weigh-machines and sheds. 

Then a crane, winzes, turntables, chains, hooks, 
ropes, &c. will be required, and we may set down 300i. 
for these. 

Slate waggons will in most cases be required — the 
exceptions being where the quarry is close to an ordinary 
gauge railway, and where a public narrow-gauge rail- 
way finds rolling stock, slate waggons, such as are 
ordinarily used in Carnarvonshire — cost about 12/. each. 

If the quarry is situated at some distance from a 
working population, the question of house accommoda- 
tion will have to be considered. The building of 
cottages may be regarded as a separate imdertaking, 
an ordinary building speculation. Still it may be a 
necessity for the due working of the quarry. At all 
events barrack accommodation will have to be provided 
in order that the men may remain on the ground from 
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Monday to Saturday. 500^. will go a long way in such 
erections, which are like simple cottages built in a row, 
each of which will lodge from eight to ten men. The 
men usually pay about one shilling per week each for 
rent. 

Let us now take an actual case, and sum up the fore- 
going outside expenses, allowing a little extra on some 

of the items. 

£ $, d. 

First incline, 600 yards, say . i • • 626 

Second at 260 yards, say .... 312 10 
One and a half miles of tramway, at 600^ 

per mile 760 

Machine house and machinery , . , 2,000 

Reservoir 400 

Office, fitters* shop, weigh-machines and 

sheds 260 

Cranes, winzes, turntables, points, &c. • • 300 

Twelve slate waggons, 12^. each . • , 144 

Barracks, &c 600 

Add for additional rails and sleepers • • 100 

Carriage of materials, say 2^ per cent. • • 126 

Add for contingencies 10 per cent., say . 530 

£6.046 10 

It is diflScult to say to what production of slates and 
slabs the foregoing plant would be equal, but I may say 
roughly that by adding slate waggons as required, and 
taken with the slates made by the galleries, it may be 
equal to a yield of 10,000 tons a year, possibly more. If 
the reader will add the sum above given to the amoimt 
required to develop each kind of quarry to the extent 
named in the former chapters, and add 3,000i. for 
further developments in the quarry, and for working 
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capital, he will gain a fair idea of the total cost, under 
the circumstances here supposed, of developing a slate 
quarry up to the production last named. How much 
of it is to be found at once as capital, or how much to 
be capitalised out of revenue, must be determined ac- 
cording to the circumstances of each case. The figures 

will stand thus : — 

£ «. d. 

1. Cost of open quarry in gaUeries up to 8 

bargains, as per particulars . . 2,692 10 

Outside expenses 6,046 10 

Add for development equal to 10,000 

tons a year 3.000 

£11,689 

2. Cost of chambered quarry, as particulars 2,185 

Outside expenses 6,046 10 

Further extensions as above , , . 3,000 

£11,231 10 

3. Cost of underground quarry, worked by 

shafts 8,717 

Outside expenses 6,046 10 

Further extensions 3,000 

£17,763 10 

4. Cost of open quarry below surface , . 6,220 

Outside expenses 6,046 10 

Further extensioiw 3,000 

£14,266 10 



CHAPTEK XVII. 

Oy THE WORKING OF A SLATE QVARRY. 

I NEED hardly say that, in the first place, a suitable 
manager must be found, for on his special knowledge 
of the particular slate bed of the neighbourhood gene- 
rally, and on his experience in working and in the man- 
agement of the men, the success of the enterprise wil 
to a very large extent depend. 

A gallery being ready, it is parcelled out into 
' bargains.' A * bargain ' consists of a portion of the 
said gallery, varying from ten to fifteen yards in 
breadth, which is let each month to men who agree to 
quarry the rock and to deliver the slates made by them 
from it to the company at a given price. The number 
of men to a bargain is usually six, of whom two are 
quarrymen and the remainder splitters and dressers. 
Generally the company pay the trammers, who convey 
the slate blocks from the quarry to the dressers, and 
who also remove the waste. The company finds the 
drills, hamimers, and other tools ; the contractors pay- 
ing for the sharpening and repairs of the same. The 
latter also pay for powder, fuze, and candles used by 
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them, the price of the whole, known as' ^ cost,' being 
deducted from the amount earned by the bargainers at 
the monthly settlement. There is a fixed scale of 
prices, by which the men are paid for the slates they 
make, which will be given in the chapter on the results 
of working. The variations in the quality of the rock, 
in each bargain, as that may be affected by ' posts,' 
crychs, * bends,' sparry veins, faults, joints, and hardened 
rock, are provided for by a system of poundage. This 
consists in adding so much in the pound to the earnings 
of the men. It is seldom if ever now that the list 
price is sufficient pay in itself, so that the poimdage 
begins generally with 7s. 6d, and reaches as high as 3i. 
The worse the quality of the rock, the larger the 
amoimt of poundage ; and here it is that the qualifica- 
tions of the manager, his knowledge of the rock, his 
observation of the way in which the men have worked, 
and his knowledge of their character are all tested, as 
the amount is fixed month by month. To make this 
matter of poundage plain, I may observe that if the 
earnings of a group of six men were, according to the 
list price, 16Z. for the four weeks, 10s. poimdage would 
increase it by one- half; or to 24?., 20s. poundage 
would double the amount earned, and so on in px>por- 
tion. Let us now follow the various processes under- 
gone by the slate rock, from its position in its parent 
bed to its position as slates placed in a row ready for 
sale. 

The first operation is that of quarrying the blocks. 
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The most &ivoiirable position of the rock for doing this 
is when the beds and the cleavage dip or incline 
towards the fiice of the quarry and to the man who is 
working, as in fig. 34. Fia. 34. 

Great care is, however, 

necessary in keeping the AV^'\^,ii'^ 

top beds quarried well back, 
otherwise the danger of a 
fiiil &om rocks in this posi- 
tion is great. The hole is 
made by an ordinary drill, 
which may be used by one man lifting it up and down 
as a jumper, or by two men, one turning it in the hole 
and the other striking it with a hammer. The particular 
method will depend upon the position of the Jiole and 
the preference of the men. At the Cambrian Quarries, 
Llanberis, the use of the Burleigh Bock Drill has been 
introduced with considerable success, the men, it is 
said, being willing to pay the same price to the owners 
of the quarry for drilling a hole with this machine that 
the hole would cost them if it were bored by hand, they 
being gainers by the saving of time effected by this 
method. The variety known as the ' Jumper Drill ' is 
said to bore a hole 2 inches diameter and 10 feet deep, 
at the rate of 1 foot in seven minutes, the cost to the 
company being 5^d. per foot, including all expenses. 
The cost of the same if done by hand is from 8<^. to 9d. 
per foot. The explosive generally preferred is the 
ordinary rock-blasting powder, the objection to Utho- 
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fracteur and similar combinations of nitxoglycerine 
being the suddenness and force of the explosion, which 
shatters the rock. The force wanted is a dull heaving 
one, which will heave and displace the rock without 
unnecessarily breaking it. The skill of the quarryman 
is of course tested by his ability to take every possible 
advantage of slips, joints, and floors, and to make each 
hole do the greatest possible amount of work. The 
depth of the hole and the amount of powder used will 
depend largely upon the right occurrence and use of 
these natural helps. Where the slate rock is very solid 
and not intersected by joints, as in some of the Nantlle 
quarries, a hole 3 inches in diameter is made, by a drill- 
ing machine known as Dixon's, to a good depth, and a 
charge of from fifteen to twenty poimds of powder 
inserted. This has the efiFect of bringing down a large 
body of rock, broken into good sized blocks. With 
small holes and charges the rock would be shattered to 
fragments. Where a large quantity of hard or waste 
rock has to be removed, it is common to use large 
charges of powder with large holes. If the mass be 
very great, a small chamber is made in the rock, and 
the whole mass blown down and shattered bodily. This 
is practised in some of the Llanberis quarries. In 
driving tunnels also nitroglycerine, dynamite, and 
other powerful explosives are often used. 

The blocks being obtained are now broken into 
convenient sizes to be sent to the slate-makers. Here 
again the judgment and skill of the quarryman are 
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;ested. It is to his advantage as well as to that of the 
jompany that as many slates as possible be got out 
)f the block, with as little waste as can be helped. 
Liarge blocks are constantly crossed by * crychs,' bends, 
cramps, spar veins, and the like disfigurements and 
lindrances. 

Taking the block, he has to consider how in 
cutting it up he may bring these to the ends of the 
jlates to be made, that they may be cut oflf in the 
iressing. If the block is wide, he splits it lengthwise, 
3o as to suit two slates of the same or different widths. 
Ele does this by making a notch at the end, and 
iriving in a wedge along the line on which he wants 
:he block to break, or by drilling a hole somewhere on 
bhat line; and placing in this two iron wedges, he 
drives a third down between them, when the block 
usually splits in the direction required. This opera 
bion is known as ^ pillaring,' and the quarryman is often 
a,ided by a slight natural cross cleavage, like that 
already referred to, which is locally known as * pillar- 
ing.' If the blocks are too long, he crosscuts them in 
Ek similar manner, having first split them up into blocks 
of about 2 inches thick. It is in performing these 
operations that he avoids the blemishes in the block 
already enumerated. The reduced blocks are now 
loaded into waggons and taken to the dressing sheds, 
s^hich are little huts rudely built of slate rock, and 
placed in a row at a convenient place on the outside of 
jach gallery or floor of the quarry. Between these 
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huts runs the tramroad by which the blocks are brought 
and the slates and waste taken away. Supposing a hut 
to contain a splitter and dresser, the process is as fol- 
lows: — The splitter is seated on a block, raised but 
little above the level of the floor ; the blocks are placed 
on his left hand ; he has a wooden mallet bound with 
iron — ^for the blow from wood is better adapted for the 
splitting of the slates than one from steel. He has 

Fig. 35. 
Splitter, 




three or four splitters, fig. 35, which are thin chisels 
with a broad fine edge. They range from 10 to 
15 inches in length, and the broad end is from 2 to 
3^ inches wide. He takes a block, and having viewed 
it to see what condition it is in, he places it against 
his left thigh, with the smoothest and straightest end 
uppermost. He places his splitter in the centre, and 
makes two or three cuts all in a line ; the centre one of 
these he sends further into the block, which begins to 
split ; he inserts a second splitter, and works the two 
backwards and forwards, the split extending down the 
block, and dividing it in two. This process is repeated 
until he gets the slates of sufficient thinness. Each 
time, however, greater care is required, and if the 
material be fractious or crossed by bends, he has to 
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insert another splitter at the side, and humour 
block until he carries the split right through, 
places the irregular shaped slates on his right ha 
and they are ready to be squared into shape by 
dresser. 

The dresser sits with a carrier before him, fig. 
which is a wooden bench, on which is fixed a s1 

Fig. 36. 
Stool cmd Traverse. 




knife or frame. In his right hand is a long knife 
dresser, fig. 37. He places the slate block on 



Fig. 37. 
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notched stick, fig. 39, with a spike on the end, and 
seeing, from long use, at once what sized slate the block 

Fig. 39. 
Stick. 

will make, he places one of the notches, which are cut 
to suit the various sized slates, against the straight 
side, and marks the opposite side with the spike. 
He does the same thing for the length of the slate, 
and squaring the block to these marks, the result is a 
finished slate. If the slate be of first quality he places 
it with the slate on his right hand, according to 
its size. If of second quality, among those on his left. 
If of third, with another heap, but the proportion of 
thirds in an ordinary quarry is small. The slates are 
now ready to be stacked in the pile belonging to the 
bargain, to be duly examined, coimted, and paid for 
according to their value. 

Attached to a bargain there are usually one or more 
' rubblers,' who often are the sons of the bargainers, 
and are learning their trade. They select what slate 
blocks they can from the ' rubble ' or waste rejected by 
the quarrymen, and make from these what slates they 
can, at the list price, and a special poundage agreed 
upon. See the table of three bargains from the Festi- 
niog district, given in Chapter XIX. 



CHAPTER XVIII. 

MACHINERY COMMONLY USED IN SLATE 
QUARRIES.SLAB MAKING. 

At quarries where machinery is used, the processes un- 
dergone by the block from the time it is split into ap- 
proximate widths, and into thicknesses of two inches, 
is different from the processes just described from that 
point. Some rocks will not crosscut well, jagged edges 
being left, which are very unfavourable for the work of 
the splitter. The smoother the edge of the block the 
better for his work. Then it is obvious that there 
must be a good deal of waste of the rock in cross- 
cutting, which might be obviated if the block could be 
cut smoothly across. This smooth edge is gained, and 
the waste prevented, by the use of the sawing machine. 

The ordinary sawing machine is but little different 
from those used for sawing timber. It is driven by 
band, pulley, and shafting moved by the water-wheel or 
steam-engine, as the case may be. The power required 
may be estimated by taking one-horse power as equal to 
two saw-tables. 

The blocks are brought into the machine house. 
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where they are taken and placed three or four deep on 
the saw table, where they are speedily cut across and 
handed to the dresser of the bargain to which thej 
belong. The attendant on the sawing machine has of 
course to use the same discrimination in cutting tiie 
blocks across as the crosscutter would in the quany. 
There is a sawing machine used in some of tlie Llasr 
beris and Festiniog quarries, known as Hunter's, which 
has circular teeth, and which, although it wastes rather 
more rock, is better adapted for cutting hard rock, and 
it is now much used for the purpose. Then there is a 
sawing machine by which flags are cut up into square 
lengths, 2^ to 3 inches square, for the purpose of being 
worked up into crest, rolls for roops. 

In a machine house the splitters are seated along 
the walls close to the dressers, as shown in fig. 33. 
Mr. Hughes, of Aberllefeni Quarry, Corris, has invented 
a slate-splitting machine, but it is doubtful if any 
machine can take the place of the intelligent skill 
and humouring of the material which the best splitters 
can only gain by long practice. Mr. Hughes' machine can 
be seen in work at his quarry. The dresser is a machine 
with a rising and falling knife after the fashion of a 
guillotine, or rather shears. There are two kinds 
chiefly in use — Francis', which is worked either by a 
treadle or by machinery, the cutter being assisted in 
rising by a spring; and Mathews', worked by ma- 
chinery, in which two knives are fixed opposite each 
other, their ends being fiixed in two wheels about a yard 
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apart. The knives are fixed somewhat diagonally, as 
the knives in a straw-cutter, and as with the wheels they 
revolve, they cut the slate in the most perfect manner. 

The notched wood is fixed by the side of the 
rising and falling knife, and the dresser cautiously 
places his slate in this, when the knife descending cuts 
it to size. The planing machine is constructed on the 
principle of those used in planing iron. They are 
made of various sizes up to those which can take a slab 
large enough for a billiard table. The ridge roll 
machine is a useful contrivance, by which the square 
lengths of slab before referred to are gradually rounded, 
and a notch formed on the under side, into which the 
topmost slates of the roof, made specially for the pur- 
pose, may be inserted and held together. The saw 
sharpener is a useful contrivance, for the saws used 
require sharpening, on an average, about twice a day. 

Among the outside contrivances at a slate quarry, 
reference may be made to the water balance. This 
simple but useful appliance consists of an iron tank 
fixed upon wheels, and placed upon an incline. When 
filled with water it is able by . its greater weight 
to bring up slate blocks, or whatever is required, and 
when at the bottom, the water may speedily be dis- 
charged. Almost every quarry manager has his own 
adaptations of this contrivance, some of them very in- 
genious. Where the volume of water available on- a 
slate property is not great, but the fall is considerable, 
a turbine may take the place of the water-wheel. An 
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example of the effectual application of this method of 
water-power may be seen in operation at the Rhiw- 
goch Quarry, in Dolwyddelen. Where a water-wheel has 
to be placed at a considerable distance from a quarry 
that requires to be drained by pumping, force pumps 
are sometimes worked by means of an endless wire 
rope, which is carried, by means of small pulleys fixed 
on posts, from the driving pulley on the water-wheel, 
to a pulley fitted on a double cranked axle, to which 
the pump rods are attached. The contrivance has this 
drawback : in winter time the rope gets wet with rain 
at the beginning of the night, frost succeeds, making 
the rope as slippery as glass, in which condition it 
slips around the pump pulley without doing its work. 

The ^manufacture of slabs. 

Among the outgrowths of the slate trade in recent 
years is that of the manufacture of slabs, which is a 
most valuable addition to the sources of income in 
many slate quarries. In all quarries there are, as we 
have seen, portions of the rock that have been hardened 
by heat, or which are traversed by hard bands, or the 
material of which has originally had hardly the pro- 
portion of fine loose material — silica, which seems 
necessary for the perfection of cleavage, or rock, which 
from other causes is not adapted for the manufacture 
of slates. 

Blocks of such rock can now be taken to the ma- 
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iiine house, and planed down to the requisite thickness 
y^ the planing machines, and cut to size by the sawing 
lachines, and may further be ground, scoured, poliihed, 
ad otherwise made ready for manufacture into various 
rchitectural and domestic uses. The trade seems 
riginally to have sprung up in Ireland, for we have 
3en how the slabs of Killaloe were formerly exported 
3 this country. Among the uses to which the material 
J applied, I may enumerate the following : — 

Slabs planed only on one surface and squared at 
he edges for the flooring of bams and farm buildings 
enerally. 

Slabs planed and squared for the better class of 
coring, as well as for hearthstones, doorsteps, and 
he like. 

Slabs planed and cut to size and fitted for public 
rinals, sometimes coated with enamel. 

Slabs planed for closets and sanitary purposes gene- 
ally in camps, barracks, and public institutions. 

Slabs planed, cut to size, and dressed for chimney- 
ieces, which are now beautifully polished, richly orna- 
lented, and enamelled. 

Slabs made into stalls and feeding-troughs for 
attle in shippens and farmyards, which, from their 
leanliness, are likely to supersede the old wooden 
ttings. 

Cisterns for water, oils, and acids, building stones, 
ad where hard enough setts for side pavements. 

Eidge rolls and crests, tombstones. 

g3 
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The manufacture may be considered in its infancy^ 
and the purposes for which the material will be used 
will in all probability be largely increased. The men . 
are usually paid so much per ton for the finished slabs. 
This varies somewhat, but the average price may be 
taken at 8«. per ton. The slabs of the Corris district^ 
line 3 d, and of the Llangollen district, line 4, admit of 
being most readily worked. Those of the former place 
are considered the best for taking enamel, and large 
quantities are sent to Bristol and London for that 
purpose. 

The manufacture of slabs into various articles is 
usually a distinct imdertaking from that of the quarry 
enterprise. In and near the towns of Bangor, Car- 
narvon, Portmadoc, and Llangollen there are manu- 
factories for this purpose. The quarry owners generally 
sell the squared and planed slabs to the proprietors of 
these establishments, as well as to builders and masons, 
although in some cases, as at Llangollen, the slab mill 
is worked by the owners of the quarry. 

The two following lists will between them give 
pretty full particulars of the pricea of the slabs as 
adapted to various uses, subject to an advance since the 
lists were issued of fifteen per cent. : — 
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1874. 

SLABS. 

Lotted Slabs of roTtiiseiums Lengths cmd Breadths, 

Purple Slabs planed, 
Lot 1, between 3 feet and 7 feet long, and per ton . 

from 2 feet to 4 feet wide — £ s. d.\ 

i inch thick 3 



1 



ft 



i> 



»i 



»» 



*f 



3 
2 
2 
2 
2 



s. 

15 
5 

15 
9 
4 
2 












2 inches and upwards 

Lot 2, between 7 feet and 8 feet 6 inches 
long, and 2 feet 6 inches to 4 feet wide — 
1 inch thick 



2 



I 



1* 
If 



*» 
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tt 
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3 
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2 
2 



8 
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17 

15 
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I 
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43 



OQ 
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Oil 



2 inches and upwards 

Lot 3, cut in courses for paving to order, from 
1 inch thick and upwards, from 1 foot 
6 inches to 3 feet long, and from 1 foot . 

to 2 feet wide, planed . . . . 1 16 0/ 

Planed slabs of larger sizes than lots 1 and 2, 10s. per ton 
extra. 

Planed slabs prepared to particular dimensions to order, 10^. per 
ton above the price of slabs of similar sizes in lots 1 and 2. 

N.B. — About 150 feet superficial of 1-inch slab is oomputed to 
weigh a ton. 

SLATE RIDGES. 



No. 1 Boll, 3 in. diameter, sides unplaned, 

6 in. wide and | in. thick 
No. 2 Boll, 2^ in. diameter, sides unplaned, 

6 in. wide and \ in. thick 
No. 3 Boll, 2 in. diameter, sides unplaned, 

6 in. wide and \ in. thick 
No. 4 Boll, IJ in. diameter, sides unplaned, 

6 in. wide and ^ in. thick . . • 



Sd. per foot. 



7d. 



6d, 



6d. 



t» 



*9 



tl 



The roll and plates are sometimes sold at 6^ per ton. 
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CISTERNS. 

Not less than 6 ft. and under 16 ft. cubic contents . 

10 ft. „ 20 ft. „ 

20 ft. „ 25 ft. „ 

25 ft. „ 30 ft. „ 

30 ft. „ 60 ft. „ • 

60 ft. and upwards „ 

An additional charge will be made for extra thickness an 
work. 

1874. 

SLABS. 
As Sqva/red at the Qtiarries (^Random Sizes), 

1 to 1 J inches in thickness , . . , M. per foot. 

2 inches „ .... 4J<?. „ 
2 to 3 inches „ . , , » M. „ 

SAWN EDGES. 
Lotted flags, of promiscuous lengths and breadths, as under:— 
Lot 1— 1 in. in thickness (not exceeding 10 ft. 

superficial) 

1^ in. in thickness (not exceeding 10 ft. 

superficial) 

2 in. in thickness (not exceeding 10 ft. 

superficial) 

2\ in. in thickness (not exceeding 10 ft. 

superficial) 

8 in. in thickness (not exceeding 10 ft. 

superficial) 

Lot 2 — 1 in. in thickness (above 10 ft. and 
not exceeding 18 ft. superficial) 
1\ in. in thickness (above 10 ft. and 
not exceeding 18 ft. superficial) 

2 in. in thickness (above 10 ft. and 
not exceeding 18 ft. superficial) 

2^ in. in thickness (above 10 ft. and 
not exceeding 1 8 ft. superficial) 

3 in. in thickness (above 10 ft. and 
not exceeding 18 ft. superficial) . \l\d. „ 

Slabs of larger sizes to order, Id. per foot extra, or per specie 
contract. 
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Planing, Id, per foot eacli side. Polishing, Id, per foot each 
side. 

Mangers, from 2s. Qd. to ds. 6d. per foot lineal. 

Cisterns of ordinary square dimensions, under 100 gals., ^d, per 
gal. 

Cisterns, above 100 and under 600 gals., 3^^. 

Cisterns, larger sizes as per agreement. 

Tombstones, from 4^. lOs. to SI. each. 

Headstones, 2 in. thick, lO^d. per foot. 

Gravestones, 3 inches thick, ISd. per foot. 

Chimney-pieces, from 5«. each upwards. 

Do. for kitchens, from lis. each upwards. 

Skirting, sawn and planed, 6 in. wide, 5^d. per foot lineal. 
Do. do. 9 in. „ 6^d. „ 

Edging for gardens. Id. per foot lineal. 

Ditto, sawn ends, 2d, „ 

Roll and Ridge, 7^d. -, 



CHAPTER XIX. 

RESULTS OF WORKING. 

In this chapter I propose to give the actual results 
attained by bargains of various kinds, worked in four 
ordinary successful quarries. From these particulars 
we can get at the actual gross profit per ton on the 
slates made, and we shall then, by adding the various 
working charges, royalty, and trade expenses, be able to 
arrive at the actual average net profit per ton pertain- 
ing to the examples given. I take slates only, but the 
profit on slabs may be safely assumed as equal to that 
on slates. 

I will first give the particulars, for one month, of a 
bargain in a quarry in the Llangollen district. The 
first column gives the names by which slates are called, 
and which names are supposed to have been given by 
General Warburton, who owned the Penrhyn Slate 
Quarries about a hundred years ago. The second gives 
the sizes of the slates ; the third, the number of each 
size naade by the men in the four weeks ; the fourth, 
the list price paid for making, which, with slight varia- 
tions, will be found to be the same in the subsequent 
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tables ; the fifth contains the amount paid for the 
quantity of slates made ; the sixth, the value of the 
slates at seconds; the seventh, the list price in July 
1876, only subject to an advance of 7^ per cent., not 
allowed in these calculations; the eighth, the weight 
of all best ; the ninth, the weight of all seconds ; 
the tenth, the average weight ; the eleventh, the 
computed weight per thousand of 1,200 of bests and 
seconds ; the twelfth contains sundry remarks, ex- 
planations, and deductions. The whole table will, I 
hope, be found very useful. The month for which 
it is taken was a good one. The average produce 
of the same bargain for five months, including loss of 
time by men and all stoppages, was, as will be seen by 
a table of the same bargain, given in the next chapter, 
38 tons per month. It should also be observed that 
both the weight and value of the slates per thousand 
were lessened by the large quantity of ' randoms * made. 
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angollen District, North Wales. 
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1 


3 


14 1 


3 


5 1 


25 


33 


duction, a little over 








3 3 





3 li 


30 


37i 


two tons, or the weight 
of 20 X 10. 


1 


1 

4 


11 2 


1 

•< 


7 3^ 


27 
25 


35 


Average value per thou- 
sand, leaving out frac- 


3 


1 


8 2 


1 


6 0^ 


60 


tion, 52. lls.Sd. or price 





1 


5 


1 


2 2 


20 


25 


of 18 X 9 best, adding 


' 


1 


5 


1 


2 2 


20 


25 


7^ per cent. 
Average value per 


' 3 





1 





3J 


18 


21 


ton . . . . 2 13 8 








18 2 





17 1 


23 


27 


Add 7 j per cent. 2 4 




£2 16 
















Cost per ton in 


1 


6 





6 









quarry . . . 13 4 




Gross profit per 















59 


18 3 


54 


3i 






ton .... 2 2 8 
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The next table of particulars is from the Festiniog 
district. It comprises an underground bargain and an 
open double bargain for May 1877^ and an open bargain 
for May 1874. It also comprises various poundages^all 
of which are higher than that paid in the last table. It 
has not been thouglit necessary to repeat some of the 
details given in that table, but instead we have the 
total amount of rock removed in each case, the weight 
of the blocks sent to the machine-house, and the actual 
percentage of finished produce derived from the rock 
removed. The table, therefore, is of special value. The 
following is a summary of the value, cost, and gross 
profit from these bargains : — 

No. 1. No. 2. No. 3. 

TonCwt8.Qr8. TonCwts.Qrs. TonCwt&Qn. 
Average weight per thousand 220 . 250 . 260 

Average value per ton, as per £ s, d, 

schedule . . . .402 

Cost in quarry . . , 1 12 

Gross profit in quarry . £2 8 2 .£307 . £1 19 6 

Taking the three bargains together, we have the 

averages as follows : — 

Average weight per thousand, 2 tons 4 cwts., or the weight of 
slates, 20 x 10 best. 

Average value per ton, reckoning No. 2, which 
is a double bargain, as two bargains, or 
the value at present prices of 20 x 10 
slates, second quality .... 
Average cost in quarry, taking No. 2 as two 
bargains ....... 

Average gross profit in quarry . . . . £2 12 2 





(May 1874.) 


£ 8. d. 


£ 8, d. 


4 2 7 


. 2 17 9 


12 


. 18 4 



£ 8, 


d. 


3 16 


9 


1 3 


7 
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Particulars of Bargains va the Festiniog District. 







No. 1. 


No. 2. 


No. 8. 






Underground 


Open Bargain 


Open Bargain 


Make 




Bargain for 


for 


for 






4 weeks ending 


4 weeks ending 


4 weeks ending 






May 19, 1877 


May 19, 1877 


May 30, 1874 




Inches. 


No. of Slates 


No. of Slates 


No. of Slates 


1st Quality , 


24x14 


2,160 


2,160 


2,900 


j» ' 


. 24x12 


1,400 


7,300 


1,700 


>» ' 


22x12 


360 


760 


700 


»» • 


22x11 


460 


2,660 


1,000 


»» < 


. 20x10 


4,160 


13,660 


3,900 


>> ' 


. 18x10 


560 


1,800 


1,460 


•» < 


. 18x9 


1,200 


2,860 


960 


»» < 


, 16x10 


300 


1,100 


760 


»» < 


. 16x8 


1,600 


3,960 


1,300 


»» < 


14x12 


60 


100 


200 


»» < 


. 14x8 


800 


1,400 


760 


»» < 


. 14x7 


500 


2,060 


660 1 


»> 


13x10 


460 


460 


1,060 


it 


13x7 


300 


600 


300 


1 

! M 


10x8 


1,100 


860 


500 


1 2nd Quality 


. 24 X 14 


200 


160 


600 


1 


. 24x12 


160 


360 


460 


»» 


. 22 X 12 


60 


60 


300 


1) 


. 22x11 


60 


260 


260 


>» 


. 20 X 10 


600 


900 


1,400 


»> 


. 18x10 


60 


260 


500 


; » 


. 18 X 9 


260 


600 


400 


»» 


16x10 


60 


160 


200 


1) 


. 16x8 


200 


660 


700 


»» 


. 14x8 


200 


200 


300 


»» 


. 14x7 


60 


200 


200 


»» 


13x10 


100 


— 


360 






16,340 


44,460 


26,640 


Poundage to 


Bargain 








takers 




305. 
205. 


265. 
405. 


205. 
255. 


Poundage to 1 


iubblers 


Average poun< 


dage . . 


295. 5^d. 


265. Hid. 


2l5. S\d. 
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Particulars of Bargains in the Festiniog Distrid 

CONTIXITED. 





No. 1. 


No. 2. 


No. 3. 




Underground 


Open Bargain 


Open Bargain 


Particulars 


Bargain for 


for 


for 




4 weeks ending 


4 weeks ending 


4 weeksendisg 




May 19, 1877 


May 19, 1877 


May 30, 1874 


Men. emjyloyed — 








Bargain takers 
Men paid by 


3 rock men 


4 rock men 


1 rock man 


1 slate maker 

2 slate makers 


4 slate makers 
1 rock man 


2slatemaken 


I rock man 


bargain takers 




4 slate makers 


1 slate maker 


at day wages 








Bubblers earning 


1 boy . . . 


2 men . . 


3 men 


what they can 








after men have 








selected blocks 








Filling and tip- 


2 labourers . 


2 labourers . 


I labourer 


ping, paid by 








quarry owner 


—- 




— 


Total .... 


9 


17 


9 


Tons Cwts. Qrs. 


Tons Cwts. Qrs. 


Tons Cwts. Qrs. 


Total rock moved 


247 


663 


344 


Of which there 


141 


314 


187 


were blocks to 








mill 








And slates made 


34 17 3 


100 9 I 


51 6 2 


Yield per cent. 


1413 


1515 


14-92 


from rock 








moved 


£ s. d. 


£ s. d. 


£ 8. d. 


Average value 


4 2i 


4 2 7 


2 17 9 


per ton at cur- 








rent prices 
Cost of slate 








14 7 10 


42 18 6 


19 17 11 


making at 








standard prices 








Poundage on do. 


21 4 7 


55 14 5 


21 3 3 


Sinking; cutting 


9 10 






bone and open 








side .... 








Filling, tipping. 


11 2 


12 8 7 


4 18 1 


and pumping 




- 




66 2 7 


Ill 1 5 


45 19 3 
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My next table is from the NantUe district. It also 
is a very full table, and its special features consist in 
its giving the proportion of first, second, and third 
qualities of slates made in the quarry, and also the 
average earnings per man, when to the list price value 
of the slates made the poundage is added. When we 
have added the poundage and wages of trammers to the 
earnings for slate making, as per list price, the total 
cost of the production of each bargain will be as below • 





N 


0. 1. 


No. 2. 


No. 3. 




£ 


9. d. 


£ 8. d. 


£ 8. d. 


Cost of slate making. . 


29 


9 . 


14 17 1 . 


19 11 1 


Poundage 


26 


4 . 


14 17 1 , 


. 39 2 2 


Two trammers, allowing 










23 days to each and 










same to each bargain, 










4s. per day present 










wages 


9 


4 , 


9 4 0, 


9 4 



Costofbargaininqiiarry £64 13 4 . £38 18 2 . £67 17 3 

Total number of slates . 23,175 11,400 17,760 

Tons Cwts. Qrs. Tons Cwts. Qrs. Tons Cwts. Qrs, 

Computed weight . , 76 . 49 4 . 44 16 

£ 8. d. £ 8. d. £ 8. d. 

Estimated value . . 269 9 . 132 3 6 . 140 9 6 



Average weight per Tons Cwts. Qrs. Tons Cwts. Qrs. Tons Cwts. Qrs. 
thousand . . .300. 450. 2 10 



£ 8. d, £ 8. d. £ 8. d. 

Value per ton . . 3 10 9 . 2 13 10 . 3 7 

Cost per ton in quarry . 17 IJ . 15 11 1 10 10 

Gross profit in quarry . £2 13 1\ . £1 17 9 . £1 16 2 

£ 8. d, £ 8. d. £ 8. d. 

Value per thousand . 10 10 3 . 11 8 9 . 8 12 6 

Equal to slates . . 22x11 . 22x1^ • «2Si>.^S^ 
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SLATE AND SLATE QUARRTING. 



Particulars of a Quarry in the Featiniog District, 

OCTOBER 1867. 



1 




Price 




Sizes 


Namber made 


per thousand 
of 1,200 


Amount 


Inches. 




s, d. 


£ 8. d. 


26x15 


6,200 


30 


4 16 


24x14 






5,700 


27 6 


7 18 1 


24x12 






5,300 


25 


6 12 6 


22x12 






1,160 


23 9 


17 3 


22x11 






2,100 


21 8 


2 5 6 


20 X 10 






4,500 


20 


4 10 


18x10 






460 


17 6 


7 10 


18x9 






360 


15 


6 3 


16 X 10 






100 


15 


13 


16x8 


1 • 




100 


8 4 


10 


14x12 


1 1 


• 


100 


15 


16 


2nd Class. 








24x14 


100 


21 8 


2 2 


24x12 


100 


20 


2 


20x]0 


100 


17 6 


19 


Fancy slates 


760 




10 7 








26,200 


29 12 6 



Amount ...... 

Poundage at 7s. 6d. ... 

Four labourers, 23 days each at Ss. 9d. 



£ s. d. 
29 12 6 
11 2 
17 6 



£57 19 6 

Weight of slates, 69 tons ; estimated value, 2071. 2s. 6d. 

Weight of slates per thousand, 2 tons 13 cwt., equal to 22 x 11. 

Price per thousand, 8/. : equal to 22 x 12, best, prices of 1867. 

Value per ton 3 

Cost per ton in quarry 16 9 



Gross profit in quarry • • . , .£233 



CHAPTEE XX, 

SUMMARY OF WORKING RESULTS— NET 
PROFITS AND PRICE LISTS. 

(^B have now before us the particulars of the working 
'i nine diflferent bargains, contained in four quarries, 
tuated a good distance from each other. One of 
le bargains is an underground one. The poundage 
■tries from 7«. 6d. to 408., and without multiplying 
milar examples, as I might do, I think we may con- 
der that these will afford us an accurate idea of the 
3sults of ordinary bargains in ordinary quarries. For 
le sake of comparison, however, I append to this 
[lapter two additional tables ; the first of which shows 
ae average monthly production of five months' work- 
ig of the bargain in the slate quarry in the Llangollen 
istrict. The second shows the details of the produc- 
Lon for one month just past of two open bargains, 
rorked in the Old and New Veins respectively, in a 
irge quarry in the Festiniog district, at 508. poundage, 
jet us now summarise and average the results shown 
>y the working of these nine diflferent bargains. I will 
abulate them as follows 2 — ^ 

H 



ToiisCwtB.QcB. 


67 


10 





2 


12 





£ 


«. 


d. 


3 


7 


7 


1 


11 


2 


6 


8 
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Average prodnction per bargain 
Average weight per thousand of 1,200 . • 
Equal to slates 22 x 11 best. 

Average value per ton 

Average cost per ton in the quarry , • 
Average gross profit in quany 

It should be observed with respect to the average 
production of the foregoing bargains that they were in 
full work, but that in estimating the produce of a 
quarry containing a number of bargains allowance must 
be made for loss of time, stoppages, and bargains tent- 
porarily unproductive. Thirty-five tons per bargain 
would be a safer figure in estimating the produce of an 
ordinary quarry. In preparing such estimates for 
young quarries I seldom place the production higher 
than thirty tons, but this is below the average. 

I will now proceed to enumerate the expenses of 
management, traffic, and royalty, which must all be 
provided for before we arrive at the amount per ton 
actually available as net profit. 

We will take as the basis of our calculation a 
quarry yielding 6,000 tons a year, or the production of 
about fourteen ordinary bargains. 

Gross amount of profit on slates as delivered «. d. £ s. d. 

by the bargainers to the owners, being 

the average of the results of the nine 

bargains enumerated . . per ton 2 6 8 

Secretary or general manager . • .10 
Manager and two clerks . , . .07 
Royalty, ^ on 3?. Is. Id. as above , ^46 
Average carriage to railway or port , .39 



V 
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8. d, £ s. d. 
Loading slates at quarry . . • .04 
Discount 2 J per cent, off 20,000^., sales . 1 8 
Four machine men, counters, and checkers .0 9 
Bent of wharf and office expenses ^ .09 
Six labourers and road men at quarry . .13 

Carpenter and smith 6 

Iron, nails, grease, oil, with other stores for 

repairs and renewals . . . . 10 
Bemoval of top rock or unroofing, and open- 
ing loose ends, chargeable to revenue . 3 8 
Fund for repayment of capital over term of 

lease 2 

Bates, taxes, and sundry charges . .16 

13 1 



Loading vessels, and shipping clerk, with 

other wharfage expenses not provided 

for above, met by the usual shipping 

charge of Is. per ton 
Leaving net profit per ton of - . . 13 7 



With reference to these figures I would observe : 

1. That if the slates were all valued at present prices, 

the net profit shown would be higher. It will be 

remembered that one of the bargains was worked in 

1867, one in 1874, one in 1876, and six in the present 

year. 2. In the example of the underground bargain 

given, the cost of unroofing and forming loose end, as 

well as of pumping, is included in the total cost of that 

bargain, and that in the last example two extra 

labourers are charged. 3. On the other hand, if a 

steam-engine has to be employed, an additional sum of 

about la. 9d. must be charged for it. 4. The stafi" I 

have allowed for is equal to a greater production. 

5. If the output be much less, some expenses^ q& tk<^ 

h2 
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regular rent of a wharf, will cease, others will be 
lessened, but the general result will be an increased 
amount chargeable on each ton of produce. 6. If it lie 
necessary to employ travellers to sell slates, whidi ^ 
except in young quarries whose business has to lie 
made it is not, an additional sum must be charged* 

It is, I think, now quite clear that if the quany ii^ 
as we are supposing, an ordinary one, there will ci 
the output of 6,000 tons be a net sum available fii 
profit of over 6,000i., or rather more than IL per tan. 
Assuming that a quarry equal to a production of ^ 
10,000 tons per year has cost, including purchase 
from original adventurers and other charges, 2O,O00{. ' 
altogether in developing up to this point, as per esti- 
mates in Chapter XVII., it will be seen that a sum of 
quite lOjOOOi. would be available as profit. 

The prices at which slates are to be sold are fixed 
annually by the great quarry owners, and followed 
pretty closely by all the rest. I subjoin two price 
lists, issued by a well-known quarry company, one for 
the present year and one for the purpose of comparison, 
issued for the year 1867, ten years ago. It is hardly 
necessary to give those for the intermediate yeais, 
otherwise they would show the steady advance in the 
prices of slates from that ar until now. 
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Prices and Particulars of Best Blue Slates^ 
Shipped at Portmadoc^ Cama/rvonshvre. 



Dimen- 
Edons 


FnwT Quality 


Second < 


Quality 




Will 
coyer per 
thousand 

about 


Computed 
to weigh 
per 1^00 


Price 

per thousand 

of 1^00 


Computed 
to weigh 
per 1^00 


Price 

per thousand 

of 1^00 


In. In. 
26x15 


Tons Cwts. Qrg. 
4 


12 15 


d. 



Tons Cwts. Qrs. 


£ s. 


d. 


Sq. Yards 
143 


24x14 


3 10 


11 5 





4 


8 15 





127 


24x12 


3 


9 10 





3 10 


7 15 





108 


22x12 


2 15 


8 





3 5 


6 8 





98 


22x11 


2 10 


7 10 





3 


5 12 


6 


87 


20x10 


2 


6 12 





2 10 


5 





72 


18x10 


1 15 


5 6 





2 5 


3 15 





63 


18x9 


1 10 


4 6 





2 


3 10 





60 


16x10 


1 10 


4 





— 






56 


16x8 


15 


3 





1 10 


2 5 





44 


14x8 


12 


2 2 


6 


15 


1 15 





37 


14x7 


10 


1 15 





12 2 


1 7 


6 


30 


13x7 


15 


1 10 







— 




27 


12x6 


12 2 


17 


6 










14x12 


1 12 2 


3 6 







_. 




63 


14x10 


17 2 


2 10 





._ 






46 


13x10 


15 


2 5 













10x8 


15 


1 














22 X 11 and upwards, 5 per cent, off List Prices. 

Sejft. 1867. 

TON SLATES. 

Price per ton. 

£ s. d. £ s. d. 
Queens, from 28 to 36 ins. long, and 

various widths, from . . 3 to 4 

Bags, irregular lengths . . . 1 15 2 

Moss . c . c « • 10 



SLABS. 

Sawn slabs, various dimensions . 2 15 

Ditto, to order 3 10 

Bidges 

Shining charges — Slates and slabs, Is. per ton. 






3 15 








4 10 







4 10 
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All slates are shipped at the risk of the purchaser, and no other 
allowance miide for breakage than sixty dates per thousand n 
slates sold by tally, and 1 cwt. per ton on slates sold by weight; 
and, as the fnll tally is invariably put on board, purchasers are le* 
quested to claim the same from the shipmaster. 

All orders are entered, subject to the Company's current rate it 
the time of shipment. 

Insurance of the cargo will be effected if required, and chaiged 
in the invoice. 

Terms of payment. — Approved bill at four months from date d 
invoice, or three per cent, discount for cash. 



Prices and Particulars of Best Blue SlateSj 
Shipped at Portmadoc, Camarvonshvre. 



Dimen- 
sions 


FiBST Quality 


Secojo) Quality 


Win 

coTerpff 

thooBud 

about 


Computed 
to weigh 
per 1,200 


Price 

per thousand 

of 1,200 


Computed 
to weigh 
per 1,200 


Price 

per thousand 

ol 1,200 


In. In. 
26x15 


TonsCwts.Qrs. 
4 


£ i. 
16 15 





Tons Cwts. Qrs. 


£ ». 


d. 


Sq.Taidi 
143 


24x14 


3 10 


15 5 





4 


11 17 


6 


127 


24x12 


3 


13 





3 10 


10 6 





108 


22x12 


2 15 


11 15 





3 5 


8 12 


6 


98 


22x11 


2 10 


10 15 





3 


8 2 


6 


87 ' 


20x10 


2 


9 





2 10 


7 10 





72 


18x10 


1 15 


7 7 


6 


2 5 


6 





63 - 


18x9 


1 10 


6 5 





2 


5 





60 I 


16x10 


1 10 


6 5 





— 






66 I 


16x8 


16 


5 





1 10 


3 15 





44 ' 


14x8 


12 


3 12 


6 


15 


2 15 





37 


14x7 


10 


3 2 


6 


1 2 2 


2 10 





30 


13x7 


15 


2 15 











27 


12x6 


14 


1 7 


6 




— 




20 


14x12 


1 12 2 


5 10 







— 




63 


14x10 


17 2 


4 15 







. — 




46 


13x10 


15 


4 2 


6 








44 


10x8 


15 


1 10 







— 




24 


10x6 


10 


1 2 


6 











I ' 



Deo, 1876 for 1877. 
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TON SLATES. 

Price per ton. 

£ 8. d. 
Qaeens, 28, 30, 32, and 36 inches long, various 

breadths, assorted 4 4 

Ditto, any 3 sizes 4 7 

Ditto, any 2 sizes . . . . . . 4 10 

Ditto, any 1 size 5 

Shipping charges, — Slates and slabs. Is. per ton. 
Charges on slates sent hy rail, — Is, ^d. per ton. 

All orders are entered subject to the Company^s prices and terms 
t the time of shipment. 

All slates are shipped at the risk of the purchaser, and no other 
Uowance made for breakage than sixty slates per thousand on slates 
old by tally, and 1 cwb. per ton on slates sold by weight. 

Insurance of the cargo will be effected if requested, and charged 
a the invoice. 

No credit can be given on any less quantities than 60 tons at a 
Lme, except to customers who are in the habit of keeping larger 
ccounts on the books. 

Terms of Payment, — ^Approved bill on London, at four months 
rom date of invoice, or three per cent, discount for cash on receipt 
f invoice, or 1 hs. per cent, per month 



152 

1 






l^ 






I 8 
■II 

■i-3- 

II 



SLATE ASD BLATE QDABBTIIICl. 



5 -rfj 

sis 



I £.|| 



M ^11 I I" 



goooooggoooooggo 



92SS9S3g9Sg°°'^'^2S2a 



§|g|g§|S|gSgg|§ I I ii I 



14 



||||SS|8S||S|| jS il g 



RECENT BARGAINS AT FESTINIOG. 



153 



rticulara of Slates made from Two Bargains in 
one of the Festiniog Quarries^ Jun£ 1877. 



Bate per M. 
of 1,200 



6 

6 



£ s. d, 

1 12 6 

1 10 
1 7 
1 8 
1 2 

10 

17 6 

12 6 

15 

10 

7 6 

6 

5 

4 

12 
OHO 

10 

6 



Bargain No. 7 
New Vein 



Bargain No. 2 
Old Vein 



10 

18 

17 

16 

12 

10 

7 6 

6 

6 



2,500 

4,000 

1,600 

2,000 

9,100 

2,660 

1,200 

1,900 

2,200 

800 

700 

100 

160 

760 
150 
600 



30,200 



350 

200 
660 
150 
150 
260 
50 
50 



1,850 
30,200 

32,050 



2,600 
8,250 
1,250 
1,800 
8,600 
2,200 
2,700 
2,360 
4,450 
1,400 
1,400 

500 

1,150 

460 

1,900 



41,010 



150 

50 

60 

450 

200 

200 

600 

200 

50 



1,860 
41,010 

42,860 



Results and remarks 



Total produce of New Vein, 
32,050 slates 

Total produce of Old Vein, 
42,860 slates 

Computed weight of slates 
from New Vein, 66 tons 

Computed weight of slates 
from Old Vein, 87^ tons 

Average weight per thou- 
sand in each case, slightly 
over two tons 

The proportion of seconds 
to best in the Old Vein 
is less than one-twentieth 

That of the New Vein less 
than one-fifteenth 

Or the proportion of 
seconds slates to best 
is one-fourth higher in 
the New Vein than that 
of the Old Vein 

The low average weight of 
the slates in both these 
instances is due to the 
excellence of the cleav- 
age in these two * veins ' 
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CHAPTER XXL 

ON SOME OF THE CAUSES OF FAILURE IN 
SLATE QUARRY ENTERPRISE. 

It would be vain to attempt to conceal the fact that 
failures, and some of them lamentable ones, have 
occurred in the progress of slate quarry enterprise. 
One of the evidences of this is the number of aband(med 
holes and heaps that dot the hill-sides of Wales. It 
may help to reduce the number of such Mlures in the 
future if I briefly enumerate some of the causes by 
which such failures have been produced in the past. 

These may be broadly divided into four groups: first, 
want of knowledge ; secondly, want of means ; thirdly, 
want of energy and judicious management; fourthly, 
real and insuperable defects in the rock. The whole 
of these causes dovetail into each other, and in some 
instances of failure it would be difficult to assign to 
each of them its proper share of the blame. 

Firat^ want of knowledge. — It should be observed at 
the beginning, that slate quarrying is a comparatively 
new enterprise, and that with the exception of one or 
two quarries, anything approaching to the systematic 
working of a quarry belongs to a very recent date. The 
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trade has had to be learned, and it is only reasonable to 
expect that it would be subject to the proportion of the 
mistakes arising from immature knowledge, that mark 
the early history of all great industries. The present 
race of quarry managers will not deem it a personal 
allusion when I say, that in time past there has not 
only been an indifference to the acquisition of the 
simplest elementary scientific knowledge on the part 
of former managers, and, indeed, proprietors also, but 
a large amount of hostility to the intrusion of science 
into their special so-called practical domain. There 
has been a good deal of open sneering at ^ scientists/ 
^theorists,' and ^all the members of the Geological 
Society put together.' It is beginning to be under- 
stood, however, that it requires one set of gifts to catch 
the hare, and another set of gifts to cook it well, and the 
luckiest man is he who possesses the two kinds of qualifi- 
cations. It is felt increasingly that a manager may work 
his quarr}*^ all the more successfully if he possesses a 
knowledge of the stratigraphical position and conditions 
of the rock in which it is placed. Among the results 
of the want of this knowledge may be instanced, the 
opening of quarries where they ought never to have been 
started, and the prosecution of them under unfavour- 
able conditions, beyond the first simple trials necessary 
to prove the character of the rock. Examples of these 
failures may be seen in broken and contorted strata, 
near Snowdon, in the cross cleaved strata near Tremadoc, 
Glasllyn, and Llanfrothren, and in the highly pyritised 
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Lingula flags, south of the Barmouth estuary. 1 
these districts abandoned quarries mark past faiL 
the loss in which, with greater knowledge possessec 
the originators, would have been limited to the cc 
paratively small amount needed to prove the strata. 

Failures from want of means. — As in all othi 
enterprises, so in this, failures arise from the want o 
sufficient capital for the completion of the works. An 
adventurer, or two or three, begin a quarry at a prosper- 
ous time, in the hope of developing out of their savings; 
reverses come, they are unable either to hold or sell, 
and the undertaking passes away from them. Or the 
money that should suffice for the development of the 
quarry has been spent in outside works that might at 
least have been postponed. Sometimes this happens on 
a large scale, by the lavish expenditure of money on 
engineering and external appliances, before the quany 
is opened fairly out. Take an example : I have before 
me an instance of a large and intrinsically good quarry 
that at this moment is lying idle from this cause. It 
is a story of 120,0002. spent on houses, machineiy, 
splendid buildings, massive masonry, and a costly rail- 
way, followed by an exhaustion of funds, the death of 
some of the proprietors, the imwillingness or inability 
on the part of the remainder to find the money still re- 
quired, partial abandonment; subsequent letting to men 
of smaller means, who pick out the eyes of the quarry; 
further deaths, private losses, dilapidations, bad to worse, 
quarry acquires a bad name, and becomes a gigantic 
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ruin. Thus want of means results sometimes from want 
of management. It should be laid down as a rule, that 
a quarry should not be prosecuted beyond the prelimi- 
nary stage, unless sufficient means are secured for its 
development, and the completion of the works necessary 
to it. 

Want of management — A large number of failures 
seem to have arisen from this cause in time past. 
Generally there has been no definite plan of operations. 
A hole has been excavated, or a tunnel driven in slate 
rock at the point at which it has been discovered, with- 
out the least idea on the part of the adventurers whether 
it was at the top, or bottom, or middle, or under or upp6r 
side of the bed, and the debris has been pitched indis- 
criminately on the outside, often on the very best of the 
rock, which by subsequent workers can only be reached 
by removing at great cost the rubbish of their unfortu- 
nate predecessors. Some of the principal quarries in 
Wales are now suffering from this want of former 
management. Take an example : a large quarry covered 
with former debris which has to be removed ; good slate 
rock ; owners having paid a large price for the quarry, 
anxious to secure good profits ; waste overhangs quarry, 
falls now and then, entailing a great cost for its removal ; 
stoppage of good bargains, failure of others ; money 
wanted, if it could not be forthcoming quarry would 
have to be abandoned. There has often been the same 
want of management in the working of a quarry : stuff 
removed twice over, too much day work, desultory ex- 
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periment, doing and undoing ; not sufficient care taken 
to see that the rock was properly quarried, wisely cut, 
or good blocks that would make slates 16 x 10 and 
under thrown upon the rubbish heap ; want of dose ; 
attention on the part of both owners, or directors and 
manager, the want of energy, and the defects of 
character, which ruin men in other lines of life. All 
these, in many forms of combination, have contributed ^ -, 
to the failures of slate quarry enterprise. 

It is only fair at this point to obsei-ve that most of 
the successful quarries in North Wales have passed 
through times of depression, and even of abandonment 
for years, through failures arising from the last two 
causes. It has taken great efforts and the expendituie 
of large sums of money to develop both the Penrhyn and 
Dinorwig Quarries into regular galleries successfully 
worked, out of the inchoate mass of rubbish, heaps, and 
holes, left by former workers. The Cilgwyn Quarry lay 
in an abandoned state for centuries before, and years at 
times in the present century. Hafodywem was over- 
grown with grass in 1825. Bowydd Quarry, now success- 
fully worked by Mr. Percival, was abandoned by Mr. 
Grreaves, in 1846, as worthless ; and a similar story of 
stagnation, disrepute, and loss could be told of many 
others now in successful work. The failures have not 
been from inherent defects in the rock, but from want 
of knowledge, energy, tact, management, and the like, 
on the part of men. 

Failures from unexpected alterationa in the charao- 
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ter of the rock. — ^There are instances of &ilure from 
this cause. The rock becomes changed in character, 
gritty, coarse, or hard, or clusters of spar veins are seen 
to spring, and cut the bed into fragments, and if the 
space allotted to the quarry be limited, if the quarry 
be opened across the bed, instead of along, as is some- 
times partly unavoidable, the result is loss, which if the 
funds be good may be tided over, but sometimes stop- 
page and abandonment. Still failures from causes that 
could not be foreseen are not of frequent occurrence, 
and some of these could probably be avoided if the 
quarry had not been opened in some cramped comer 
where it was impossible to give such variations in the 
character of the rock a wide berth. In all large 
quarries there are such variations. I dare say it would 
be possible, both at Penrhyn and Dinorwig, to pick half 
a dozen places at least in the quarries, where, if a small 
quarry only had been opened, it could not be profitably 
worked for dykes, posts, crychs, spar veins, and hardened 
rock. In a quarry of sufficient breadth such defects 
only form part of the mass of rock, their removal simply 
lessens the profit from the working of the remainder 
for a time, and after a time they disappear. 

The chances of failure from the foregoing causes 
and from their combinations may be lessened — 1. By 
avoiding, in North Wales at least, opening quarries in 
the Lingula flags. 2. By avoiding the heart of the 
cross cleaved district. 3. By choosing the site of a 
quarry on a line of unfaulted strata, or at any rate by 
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avoiding localities known to be much broken and dis- 
turbed by faults. 4. By having as far as possible the 
galleries and chambers formed along rather than across 
the strike of the slate beds. 5. By carefully conduct- 
ing the preliminary trials or seeing that they have so 
been conducted. 6. By avoiding day work, and by 
having a strict system of weighing and measuring. 7. 
By having a careful survey and section of the ground, 
as well as a definite plan of working, prepared before 
the works are commenced. 8. By one or other of the 
owners or directors residing near the quarry and being 
much on the works, after the fashion of the most suc- 
cessful quarry owners of Wales. If these cautions and 
precautions are carefully observed, most of the risks of 
failure will be avoided, and the remainder will be con- 
fined to the expense incurred in the preliminary trials. 
As a matter of fact, many quarries in North Wales have 
cost more money than that provided for in my esti- 
mates given in Chapters XIV, and XV., but the excess 
over those amounts may generally be assigned to one or 
more of the causes which I have just described. 



CHAPTER XXIL 

RISE AND PROGRESS OF TEE SLATE TRADE. 

The earliest indications we have of the use of slates 
for covering buildings belong to the twelfth century of 
the present era. To that and slightly subsequent dates 
belong the old castles of North Wales which, as at 
Carnarvon and Conway, were built in the vicinity of 
slate rocks and covered with slates. So was also the old 
castle at Angers in France, built as it was in the vicinity 
of the slate beds now so largely quarried underground. 

When Edward I. visited the copper mines of 
Drwysycoed in North Wales, he stayed at a house in 
NantUe roofed with slates from the Cilgwyn Quarry. 

It is likely that the slates in all these cases were 
rough and heavy, being obtained with little trouble 
where the slate rock cropped out to the surface and 
was readily divisible into rough blocks. On the moun- 
tain slopes of North Wales on several of the slate 
ranges, as described in this book, there are traces of 
these old workers, and the tracks along which they 
carried on their own backs, or the backs of their horses, 
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the rough slates they had made^ are Etill discernible, 
and form part of many a mountain path. The shepherd 
tending his sheep in these lonely wilds would generafly 
be the first discoverer of the slate beds, and thus, as in 
other lines of life, the quiet, contemplative man went 
before and prepared the way for the busy worker. In 
an ode written by a Welsh poet in the year 1570 we 
find the first distinct mention of the Penrhyn Quarries. 
The bard Sion Tudor asks the Dean of Bangor for a 
load of slates from the Caehir Quarry, The Aberlle- 
feni Quarry is quite as ancient, for an old timbered 
house is said to have been covered with slates fi:om 
the quarry in the days of Elizabeth. About the same 
time the slates from the De la Bole Quarries, in Corn- 
wall, had attained considerable repute both at home 
and abroad. Carew, writing in 1602, describes them 
as ' in substance thinne, in colour faire, in waight light, 
in lasting strong, and generally carrieth so good regard 
as (besides the supply for home provision) great store 
is yearly conveyed by shipping both to other parts of 
this realm, and also beyond the sea into Britaine and 
Netherland.' Speaking of the same quarry in 1758, 
Borlase writes that * for its lightness and enduring of 
weather it is generally preferred to any slates in Great 
Britain.' He describes the great quarry as in his time 
300 yards long and 100 yards wide, and 80 yards deep; 
observing that ' all the slate is carried, with no small 
danger, on men's backs, which are guarded from the 
weight by a leather cushion.' It is evident, from the 
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size of the quarry, that a considerable quantity of slates 
had at that date been extracted from it. 

The quarries at Llangynog and in Grlynceiriog be- 
long to quite as early a date, for Leland tells us that 
Oswestry, when he was there in Henry the Eighth's 
time, says that the houses of the town were principally 
formed of timber and slated, and it would be from those 
districts nearest to the town that the slates would be 
derived. 

In the years 1800-10 the quarries of Llangynog 
disposed of about a million slates, or 2,000 tons an- 
nually, or equal to the present production in weight* 
Up to the year 1803 the slates sold for 13a. per 1,000 ; 
from 1803 to 1810 they sold for 16s. 

In the year 1765 we find the site now covered by 
the Penrhyn Quarries let in small takes to eighty men, 
who each paid a rental of li. a year. In 1780 the pro- 
duce of these quarries was 1,000 tons a year. 

In 1793, Kichard Pennant, having previously mar- 
ried the daughter of General Warburton, the former 
owner, became possessed of the quarries, the men's 
leases having expired. In that year he had 150 men at 
work, opening out the quarry for extended operations. 
In 1808, in spite of the heavy war tax of twenty per 
cent, which the Government had imposed on slates ex- 
ported from this country, he had 600 men at work. 
For a time this tax had a prejudicial effect upon the 
trade of the quarries, for the exportation fell from 
15,000 tons in 1794, to 8,000 tons in 1796. In 1800, 
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the tax having in the meantime been abolished, the 
exports had risen to 20,000 tons. 

Bingley, who had just before visited the quarries, 
describes them as ' immense openings, with sides and 
bottoms, as rude as imagination can paint ; ' but at 
that date he describes Port Penrhyn as 'principally 
used by vessels coming for the slates obtained from 
Lord Penrhyn's quarries, about five or six miles distant 
About 600 tons are shipped per week. These, for man; 
years, were conveyed to the port, at an enormous ex- 
pense, by means of carts and horses, from 100 to 120 
teams ; but now there is an iron railroad, which ex- 
tends all the way from the quarries.' In the eighty 
years that have elapsed since Eichard Pennant had 
150 men employed, the number has increased to 3,000. 
Besides the production of ordinary slates, Bichard Pen- 
nant established a manufactory in connection with his 
quarries for the planing and making of writing-slates. 
In August 1799, 3,500 dozen lay ready for shipment to 
London, and without frames, to various parts of the 
continent of Europe. 

The old Cilgwyn Quarry in Nantlle was revived 
about the middle of the last century, and passing 
through many hands and periods of depression, is now 
largely and successfully worked. In 1798 the quarries 
of Cilgwyn were described by Warner in his * Walks in 
Wales' as * consisting of perpendicular excavations of 
different dimensions and depths, some sinking below 
the earth upwards of 150 feet.' The Dinorwig Quarries 
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at Uanberis began in a humble way in the year 1787. 
like those of Penrhyn, they were originally worked as 
small quarries by a number of adventurers, but since 
the assumption of the lease by the late owner, Mr. 
Assheton Smith, they have been gradually emerging 
out of chaos into a great quarry with regularly suc- 
ceeding galleries. In 1800 the combined produce of 
the NantUe and Llanberis Quarries was estimated by 
the Eev. Walter Davies, in his * Eeport on Agriculture 
in North Wales,' at 40,000 tons. At the same date, 
248 vessels were employed at the Port of Carnarvon in 
the slate trade. 

Following on the track of the * old people ' who dug 
rough slates out of the hill-sides, two quarrymen went 
from Cilgwyn Quarry in the year 1765 to Festiniog 
parish, and there started the first quarry in the dis- 
trict — ^the Diphwys Casson Quarry. The quarry was 
worked by them, with the addition of some fellow- 
workers, until the year 1800, when Messrs. Turner and 
Casson, two energetic young men from Lancashire or 
Yorkshire, purchased it. It is from the latter gentle- 
man, not long since deceased, that the quarry takes its 
present name. The quarry was sold in 1862 for 120,000Z. 
The quarry known as Percival's was started in 1801 
by the then Lord Newborough. The Ehiwbryfdir 
Quarries were commenced by Eichard Thomas, a work- 
man of Penmachno, in 1816. From this small be- 
ginning, chiefly by the energy and perseverance of Mr. 
Samuel Holland, the present member for Merioneth 
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have grown the great quarries known as the Welsh 
Slate Company (in which the late Lord Palmerston was 
interested), Hollands, and Mathews. Many quarries 
now in work date from the beginning of the present 
century, the workings being fitful and often suspended 
The old Bwlchygroes Quarry, near Llanberis, had a 
great demand for slates for shipment eighty years ago, 
the vessels loading below Llanwnda. This quarry, like 
many others, having been idle for years, is undeigoiog 
a resuscitation. 

The writer of the letters to the * Carnarvon Herald* 
gives an interesting picture of the methods of quarrying 
and transit at Nantlle at the commencement of the pie- 
sent century : * The stones were smashed up with a ham- 
mer without any rule ; any piece of rock which happened 
to be anything like a slate was made use of, but at least 
half of the good rock was thus destroyed. . . . The men 
at that time took contracts from the landowners, paying 
two guineas royalty per annum for the privilege of 
quarrying the slates. Each man dug a hole where he 
thought proper, and many of the quarries to this day 
are suflfering from the heedless way in which the holes 
were excavated and the rubble disposed of, usually 
thrown out close to the hole upon the good vein. . . . 
The slates were transportable from the pits upon iron 
hooks, laid across horses' backs, to a place called Voiyd, 
upon the sea-shore below Nantlle, where the old rubbish- 
heaps are still to be seen. • . . The rubbish from the 
pits was conveyed away in wheelbarrows and in bags 
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upon the backs of the men.' The writer received the 
information from an old inhabitant of the district. In 
connection with the development of slate quarry en- 
terprise in Nantlle, the names of Mr. Grarmons and 
Mr. Curling deserve especial mention. 

From the early Festiniog Quarries the slates were 
carried on horseback to Conglywal, then carted to a 
place on the river below Maentwrog, where they were 
put on barges and carried down to the sea, and there 
transferred to larger vessels. Gradually, roads were 
made and bridges built. About 1833 a tramway was 
laid down to Portmadoc. Horses were employed until 
about fifteen years ago, when, through the exertions of 
Mr. C. E. Spooner and other gentlemen interested in 
the district, steam was introduced, and the line opened 
for passenger traflSc. An interesting accoimt of the 
whole story of this remarkable little railway may be 
read in the ' GrossipiDg Guide to Wales.' 

The methods by which the slates were brought 
down the hill-sides from the quarries were at that date 
of the most primitive description. Bingley says that 
at what is now the great Dinorwig Quarry at Llanberis, 
* the men, in conveying the slates down to the lake, 
are under the necessity, as well as one horse before the 
cart, to have one yoked behind.' He adds, * It appears 
to me, however, that sledges similar to those adopted 
in many parts of Westmoreland and Cumberland 
(where slate quarries were then in work) for the same 
purpose, would not only be less expensive, but would 
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also be found more safe and commodious.' What )i?ould 
the present manager of the quarry say to this? The 
same writer describes another kind of sledge, as it ma 
then used at the Llangynog Quarries. 

' The slates are loaded on small sledges, which aie 
to be conveyed down the mountain along winding paths 
formed for the purpose. Each of these sledges has a 
rope, by which it is fiastened to the shoulders of the man 
who has the care of conveying it. He lays firmly hold 
of it with his hands, and thus, with his face towards 
the hill, begins to descend. The velocity which the 
sledge acquires in its descent is counteracted by the 
man's striking forcibly against the protuberances with 
his feet. This manoeuvre, since he goes backward, and 
has at the same time some attention to pay to the 
sledge in order to keep it in the track, must be diflScult 
to attain.' I have seen the process in operation 
at the same quarry within the last twenty years. 
Mr. Bingley forgot to state that the poor man had to 
carry his sledge back up the hill for each time he went 
down ; and it was surprising how many times a day the 
feat was performed. Well-appointed inclines now take 
the place of these old methods, the one at Llanberis 
being made soon after Bingley's visit. In 1825 a 
tramway took the place of the road over the hills to 
Llanberis; now there is an ordinary gauge railway. 
A reference to the dates given on the lists of quarries 
in the leading slate ranges will show decades in which 
most progress was made« That progress has been the 
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greatest, and the number of improvements have been 
most numerous, within the last twenty-five years. 
Coincident with the development of the quarries has 
been the growth of villages and towns ; the cluster of 
villages around the great quarries of Penrhyn, Festiniog, 
and Llanberis being remarkable for their size, and the 
quality of the hotels and public buildings. The villages 
generally take their name from the chapels they have 
grown around — ^as Bethesda, Bethania, Ebenezer, and 
similar names — ^which the Welsh like to give to their 
places of worship. 

Of the growth of a seaport in connection with a 
trade^ the town of Portmadoc is a notable example. It 
has been built within the present century. Its slate 
quays with their railways and appliances for loading 
slates are well arranged, and are well worth a visit. It 
would be difficult to say where the slates sent from this 
port are not taken to. They find their way to all parts 
of the world, the chief trade being perhaps with France, 
Belgium, Holland, and the ports on the Baltic generally ; 
large quantities being also sent to America, Australia, 
and Bussia. The same may be said of the other chief 
ports, Carnarvon, Dinorwig, and Bangor (Penrhyn), but 
a larger proportion of the slates from these ports are 
taken to the north of England, Ireland, and Scotland, 
where they prefer strong slates. America also has a 
share. 

The total production of slates and slabs in North 

Wales for last year may be estimated at six hundred 

I 
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thousand tooB. Probably the total production of slate 
in the British Isles will not exceed seven hundred ani 
fifty thousand tons. At the present time the profi 
derived from the whole production may be taken as i 
million sterling. Taking one-fifteenth as the aveiag 
proportion of finished produce to the quantity of rod 
removed, the amount of rock required to yield theabov 
number of tons of slates and slabs each year is equal t 
a mass a thousand yards long, five hundred yards wid^ 
and eleven yards deep. The first of the following table 
will illustrate the growth of the slate trade from th 
year 1825, and the second will show the advances mad 
in the prices of slates from the year 1799 to the preses 
time. It also gives the prices of slates in London las 
year. 

Shipments of Portmadoo. 



1 

Years 


Tons 


Years 


Tons 


Years 


Tons 


1826 


n,396 


1842 


22,190 


1859 


58,466 


1826 


13,136 


1843 


24,716 


1860 


65,742 


1827 


10,290 


1844 


36,344 


1861 


59,696 


1828 


9,940 


1846 


43,868 


1862 


66,860 


1829 


10,464 


1846 


43,472 


1863 


76,594 


1830 


11,232 


1847 


39,601 


1864 


81,221 


1831 


12,211 


1848 


36,603 


1866 


89,293 


1832 


14,661 


1849 


32,467 


1866 


96,876 


1833 


13,976 


1860 


44,874 


1867 


113,838 


1834 


16,330 


1861 


46,338 


1868 


116,487 


1835 


18,113 


1852 


46,224 


1869 


125,574 


1836 


20,749 


1863 


48,868 


1870 


108,882 


1837 


23,966 


1864 


61,109 


1871 


121,838 


1838 


26,107 


1866 


48,279 


1872 


132,980 


1839 


27,935 


1866 


52,463 


1873 


144,880 


1840 


32,922 


1867 


52,697 


1874 


142,080 


1841 


29,067 


1858 


56,314 







SHIPriNO STATISTICS. 



171 



Shipmejita of Carnarvon* 



Years 


Tons 


Yeaxs 


Tons 


Years 


Tons 1 


1844 


85,044 


1864 


91,000 


1864 


122,339 


1845 


92,000 


1856 


84,000 


1865 


122,934 


1846 


94,000 


1856 


88,000 


1866 


127,190 


1847 


93,000 


1857 


94,000 


! 1867 


126,443 


1848 


79,000 


1858 


96,000 


1868 


134,375 


1849 


85,000 


1859 


103,000 


1869 


139,559 


1860 


102,000 


1860 


102,000 


1870 


135,029 


1851 


99,000 


1861 


115,000 


1871 


117,058 


1862 


92,000 


1862 


115,000 


1872 


116,454 


1863 


88,000 1 


1863 


115,822 







The Produce of the Dinorwig Slate Quarries, 



For the 20 years ending 1870 . 
Produce for the 5 years ending 1866 
For the 6 years ending 1871 

The Penrhyn Quarries, 

1869 Roofing slates . ... 
Slabs, &c. .... 

1870 Roofing slates 

1871 Roofing slates . 

1872 Roofing slates . c . , . 



Tons 
1,900,560 
610,126 
617,771 



Tons 
93,000 
26,000 
91,700 
84,800 
86,500 
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CHAPTER XXIII. 

ON THE CA USES OF THE RECENT RAPID GRO WTH 

OF SLATE ENTERPRISE. 

The progress made by the slate trade during tlie last 
quarter of a century has been very marked and rapid, 
and with the exception of slight checks given to it 
during the war in America, the war between Prussia 
and Denmark, and the war between Germany and 
France, the progress has been continuous. A reference 
to the price lists given in Chapter XX. will show that 
during the last ten years the price of slates has in- 
creased thirty per cent. The present state of the trade 
may be described as one of great prosperity, limited 
only by the ability to supply the demand. The demand 
is very far in excess of the supply. As a consequence 
large and regular customers of the quarries have to 
place their orders a long time beforehand. Smaller 
and casual customers cannot be supplied at all. Ships 
have to wait for a long time at the ports for cargoes. 
' We have enough orders on our books to last us for six 
years,' is a common remark. ' We really cannot take 

any more orders ' is another. Merchants are ready to 
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contract for the whole produce of good quarries. It 
may, therefore, be of interest if we inquire into the 
causes of this recent rapid growth of the demand for 
slates, and consequent activity at the quarries, in order 
that we may see if there is a probability of a contmu- 
ance or a decline of such causes in the future. 

Beginning at home, it will be seen that the same 
period has been marked by a rapid extension of railways 
all over the country. This has placed slates within the 
reach of niunbers of midland and other towns, from 
which, except for special purposes, they were virtually 
unattainable on account of the cost of carriage. A 
builder from South Shropshire, which is not far removed 
from the Principality of Wales, told me recently that 
twenty-five years ago he had never used a slate. The 
town of Shrewsbury was at that period a tile-roofed town; 
while Chester, to which access could be had by water, 
has been for generations a slated town. Shrewsbury 
may be taken as a type of most inland towns, in which, 
except for fancy architecture, slates since the introduc- 
tion of railways have superseded tiles. Those who kne\? 
London thirty years ago will know how much larger a 
proportion of its houses were covered with tiles at that 
date than now. Going there as a youth from a slate 
district, I remember being struck with the novelty of 
the appearances of the fluted red tiks, then in use. 
New erections in it and in the great towns of the king- 
dom have been covered with slates. Then there are the 
great towns and villages that have sprung up around 
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great railway junctions and centres of new enterprise 
and industry in many parts of the country, and the 
disappearance of the straw-thatched houses in rural 
districts; thus new markets have been created, and 
old markets enlarged for the sale of the produce of 
slate quarries at home. 

But these markets would have remained unsupplied 
with the commodity if railways had not been carried 
into the heart of North Wales. The opening of the 
Chester and Holyhead line, and the continuation to 
Carnarvon with its branches — it is a pity that one from 
Bangor to Nant Francon is not among them — placed 
many English towns in communication with the slate 
district of Carnarvonshire. The extension of the Cam- 
brian system of railways by the Corris district, and 
Towyn to Portmadoc, opened many more to both the 
Corris and Festiniog districts. The construction of 
these railways must ever be associated with the name 
of Mr. Thomas Savin. To his enterprise. North Wales 
can scarcely estimate how much she is indebted. The 
construction of the Euabon and Bala line has opened 
up the Llangollen district, and thus the quarries have 
been placed in direct communication with the users of 
their produce. The development of the slab trade must 
also be taken into account as one element of progress. 
Turning to foreign countries, the same causes have been 
at work in them, if not on so rapid a scale, yet over 
a vastly extended area during the same period. The 
gradual removal of restrictive duties and the formation 
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of reciprocity tariffs have greatly tended to the increui 
of the exportation of slates to them. In America towBi 
spring up like mushrooms, only to live longer, and the 
production of slates in that country is neither of ik 
kind required, nor a fraction of the extent of the demani 
Scotland and Ireland follow in the wake of oar home 
consumption. And the difficulty is to know where to 
stop. Few of the causes I have named can be regarded 
as ephemeral ones. With the increase of population 
and growth of our general trade, at home and in the | 
colonies, and the simultaneous growth in foreign 
countries, the demand for dwellings must continue. 

What then are the chances of our having to encounter 
competition ? Not very long ago one hundred and fifty 
picked men were taken from the Bethesda district to 
America, to work in slate quarries there. Already we 
hear of cargoes of slate being sent over to this country 
and sold here. By the courtesy of the sole consignee in 
Great Britain I am able to give the following particu- 
lars of these American slates, which it will be interest- 
ing to compare with the foregoing description of Welsh 
slates, premising, however, that the question of quaUty 
is disputed by British quarry owners ; and even if labour 
were abundant in the districts of the American conti- 
nent in which slate is found, the slates of that country 
so far could not compete with the Welsh slates for light- 
ness combined with strength. Our exports to America 
are as large as ever, and many of the men are returning 
to the old country. The same is true of Continental 
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couDiries. Their quarries have been in work as long as 
those of Wales : nevertheless our export trade to those 
countries has grown to its present dimensions. The 
slates of Ireland, so fer, are strong, rough, and heavy. 
What the western district, to which Mr. Hull directs 
attention, may do, remains to be seen. 



Particulars of American Roofing Slates now 
offered for sale in England. 



PRICE LIST. 



Will cover, in 

square yards 

with 3-inch lap, 

about 


Computed weight 
per M. of 1,200, about 


Size 


127 


Tons Cwts. Qrs. 
3 5 2 


Inches 
24 X 14 


108 


2 16 


24 X 12 




2 15 


22 X 13 


98 


2 10 3 


22 X 12 


87 


2 7 


22 X 11 


96 


2 5 2 


20 X 12 




2 


20 X 11 


72 


1 17 3 


20 X 10 




1 16 3 


18 X 11 


63 


1 13 2 


18 X 10 


60 


1 10 


18 X 9 


56 


1 9 


16 X 10 


64 


16 


16 X 9 


a 


1 3 I 


16 X 8 




1 2 1 


14 X 9 


37 


19 3 


14 X 8 


32 


17 2 


14 X 7 


27 


16 


12 X 8 



Term*. — Cash in one month, less 2J per cent, or (approved) 
three months' net acceptance. 



178 



SLATE AND SLATE QUABBYINa. 



American Oreen Roofing Slates. 

We have in stock, and can deliver at once free on rail t 
(L. & N. W. Rails) at Garston (Liverpool), as follows : — 



Net cash on receipt of invoice 


Size 


Quantity 


Price per M. 
of 1,200 


Size 


Quantity 


Price pe 
ofl,» 


Inches 




£ s. d. \ 


Inches 




£ s. 


24x14 


12,000 


18 10 


20x10 


5,000 


11 


24 X 12* 


12,000 


16 17 6 


18x12 


11,000 


11 10 


22x14 


6,000 


16 16 


18x10 


12,000 


9 10 


22 X 12* 


16,000 


14 6 ! 


18x9 


14,000 


8 5 


22x11 


9,000 


12 17 6 1 


16x12 


3,000 


9 15 


20x14 


10,000 


15 


16x10 


10,000 


8 5 


20x12 


10,000 


12 17 6 


16x9 


27,000 


7 10 


20x11 


7,000 


11 17 6 


16x8 


18,600 


6 10 



The above are all good strong slates, and approved by aU 
have had them, and we solicit the favour of your orders, ^ 
shall have prompt attention. 

* We will allow 2^ per cent, discount on these two pj 
(12,000, 24 X 12, and 16,000, 22 x 12) to close up sales. 

Bangor, Elmira, and Washington American 

Roofing Slates. 

These are now admitted by all the trade to be superior in 
and inferior in no respects to the best Welsh slates. 

We are permitted to refer to many persons supplied by us. 

Samples will be sent, without charge, on application. 

Delivery in any quantities (from 1,000 and upwards) of an 
or more sizes as may be required by the buyer, in about a r 
(or earlier) from date of order. 

Free delivered on railway trucks or to barge or flat in live: 
or freight paid direct from New York (U.S.) to London, B: 
Hull, or Glasgow. 

Breakage at purchasers' risk after delivery to carriers here. 

Only on parcels furnished for direct shipment from New 
an allowance of 60 slates over in every 1,200 is made at ti: 
shipment at New York to cover ordinary breakage, and no f c 
claim will be entertained. 
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It is not for us, however, to be boastful, or neglectful 
of our own resources, and it is a pity for us to turn away 
customers from our shores. We may conclude that 
there is no reason to fear from the cessation of causes 
hitherto at work, or from the eflfect of competition, any 
permanent decline in the demand for our slates for 
many years — may I not safely say for generations ? — to 
come. The best way to meet foreign competition 
seems to me to be to develop as economically and syste- 
matically as we can the slate resources of Great Britain 
and Ireland. For it is the great insufficiency of the 
home supply to meet the demand that has tempted 
foreign competitors to our shores. Can we keep up or 
increase the supply ? Can we go on digging slate rock 
to the extent mentioned in a former chapter, without 
coming to the end of our resources ? Will there pre- 
sently be the necessity for a slate commission that 
there was recently thought to be for a coal commission ? 
Such a commission would doubtless be of much use, but 
it is not yet time to think of it in the view of a diminu- 
tion of our slate resources. An examination of the 
slate ranges described in this volume would show an 
enormous amount of imtouched slate rock. Meanwhile 
something is being done to render these resources 
available. The completion of the North Wales Narrow 
Gauge Kailway from Carnarvon to Beddgelert and 
Bettws-y-Coed would open up ranges 3, 3a, and 3b. The 
Bettws-y-Coed and Festiniog Line, now being made by the 
London and North-Western Railway Company, will open 
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up the Dolwyddelen and Penmachno end of the range Sc. 
The construction of the Great Western Line from Bak 
to Festiniog will reveal what is worth working in the 
Arenig end of the rnnge 3d, and will afford facilities 
for exploring the slate resources of the Cambrian rocks 
about Trawstynydd. A railway or tramway up the 
Tanat Valley would make the Llangynog district a 
second Festiniog. The Fame is true of the upper 
reaches of the Ceiriog Valley ; and the district lyiDjf 
between Bettws-y-Coed, and Khyl, Corwen, and Ruthin, 
has yet to be tapped for its slate resources. Since the 
introduction of railways new quarries are being quietly 
opened up in the older slate districts, and old quanries 
long closed, through some of the causes I have specified, 
are being revived, and with the means of transit, the 
higher price of slates, the use of machinery, the demand 
for slabs, and the greater intelligence of the present day, 
many of them need not again be failures, and it is hoped 
that many a deserted quarry may again resound with 
the noise of busy workers. 

A noticeable feature of slate quarry enterprise 
in North Wales is the number of private owners of 
quarries. The trade has been built up and made what 
it is, for the most part, by men of high standing, of in- 
telligence and capacity for business, and of indomitable 
energy also, who have not been above superintending 
their own quarries, having first mastered the details. 
They deserve all the success they have gained, and no 
one need envy them the enjoyment of their princely 
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cicomes. They and, perhaps more than themselves, 
heir fathers before them, have had their difficulties, 
heir times of great fear and depression ; but they 
rorked on, seeing the ascent from behind the horizon 
f their struggles of the first faint rays of the rising 
un of their prosperity. 

Slate enterprise is as fair and promising a field for 
^int-stock enterprise as any other, perhaps better than 
lines in far-off regions ; but it offers special induce- 
aents to young men of vigour and intelligence, who 
ither singly or jointly are possessed of the necessary 
Qeans, and who would be willing to mind their own 
business. To them it offers the profitable employment 
f their time and money, giving to them all the charms 
»f an outdoor life, and a good position among theii 
ellow-men. 
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Bunter and Eenper sandstones, 77 
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Cambrian strata of N. Wales, lower, 
26 ; slate, group of do., 29 ; green 
slates of do., 31 ; purple slates of 
do., 31; blue slates of do., 31 ; 
of Merionethshire, 35, 57, 60; 
upper, 37 

Canada, slates of, 73 

Capel Curig, 47 

Carbonaceous matter in slate, 9 

Carnarvon, Castle, 161 ; shipments 
of slate from, 171 

Charnwood Forest, slates of, 72 

Chlorite, 9 

Cilgwyn quarries, 31 

Clay slate, 7 

Cleavage, slaty, 12; perfect, 20; 
double, 24 ; wavy, 2i ; bent, 21 

Clwyd, vale of, 70 

Colouring matter, 9 

Comparison of different slate quar- 
ries, 116 

Conway, castle of, 161 

Cornwall, slate quarries of, 76, 162 

Corris, slate district of, 61 ; strata 
of, 63 

Cramps, 22 

Cross-cutting, 121 

Crown quarry, Dolgelly, 39 
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Cwmbwlchllan, 46 
Cwm Cydd, 46 
Cwm Dwyfor, 44 
Cwm Trwscol, 43 
Cynicht, 49 



DELABOLE slate quarries, 162 
Devonian strata, 76 
Devonshire, slate quarries of, 76 
Dinas Mawddy, 61, 63 
Dinorwig quarries, 31 
Dolgelly, 39, 40 
Dolwyddelen, 49 

Dressers and dressing, 123 ; sheds, 
121 ; tools, 123 ; machines, 126 



EXPLOSIVES, 120 



PESTINIOG, list of quarries near, 
slate production of, 59 ; slate 
beds of, 63-57 

France, slates of, 76 



GALLERY slate, 117 
Gauge stick, 124 
General table of strata, 3 
Genoa, liassic slates of, 77 
Geological position of slates, 2 
Germany, slate quarries of, 76 
Gerynt, 47 
Glynceiriog, 70, 163 
Glyndyfrdwy, 70 
Gorsedda Junction Railway, 44 
Groups of strata, 1 
Gwjmant valley, 47 



HARLECH, strata near, 35, 36 
History, early, of slate quarries, 161 
Hornblende slate, 6 



IGNEOUS and metamorphic 
rocks, 4 



Incline, actual cost of, 110 
Ireland!, slate strata of, 74 
Isle of Man, 74 



JOINTS, 24 



KENDAL, 76 

Killaloe, slate quarries of, 74 



LIAS, 77 

Lingulella, 37 

Llanberis, 18, 30, 34 

Llandeilo strata, 41, 60; lower 
greenstone of, 41, 42; ashOk 
felspars, and porphyries of, 43; 
slate group of, 42 ; IJandeQo and 
Bald beds, uncoDformability be- 
tween, 61 

Llanfrothren, 49 

Llangollen, 70, 130 

Llangynog, 65, 69, 163, 168 

Llanyrwchwyn, 47 

London, present prices of slates in, 
172 



MACHINE house, 112 ;planof,llS 

Maengwynedd, 40 

Magnesia, 9 

Magnetic currents, 16, 17 

Manager, duties of, 117 

Maryport, slates of, 72 

Merionethshire anticlinal, 35, 57 

Metamorphic and igneous rocks, 4 

Mica slate, 6 

Millstone grit, flagstones of, 77 

Mineral statistics, 34 

Moel Fema, 70 

Moel Hebog, 45 

Moelwyn, 49 

Moravia and Silesia, slate quarries 

of, 75 
Mountain masses, crystaUisation 
of, 15 
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^ sette, 41 
elongated by cleavage, 

cesbire, slates of, 73 
ino, 69 

. valley, Carnarvonshire, 44 
. slate quarries, 30, 163 

strata, 9, 11 
5 of iron, 9 
r, 121 

machine, 127 

rce, cleavage, resnlt of, 16 
loc, strata of, 37; ship- 

of slates from, 170; prices 
}es at, 172 
) 

, cleavage, result of, 16 
le of iron, 9 
128 



ING power of slate, 7 
jh, 50, 51 
fdir, 50. 52 
•11 machine, 127 
iprofitable, 25 
3,124 



> table, 126; saw-sharp- 

126 

I, slate rocks of, 73 

anuf acture of, 127 ; prices 

anded, 10 ; colouring mat- 
:, 9; deposition of, 11; 
remains in, 5 ; geological 
m of, 2; in quality, 12; 
:tion of finished to waste 
25; specific gravity of. 



6 ; spotted, 10 ; tenacity of, 7 ; 
variations in colour of, 8 

Slaty cleavage distinct &om bed- 
ding, 12; direction of, in N. 
Wales, 13; illustration oi^ 14; 
Bakewell on, 15 ; Sedgwick on, 
15 ; De la Beohe, 16 ; Phillipo, 
16; Sorby, 16; Poulett Scrope, 
16 ; Tyndall, 16 ; mechanical 
origin of, 17; recapitulation of 
theories, 18, 19. 

Slate quarries, causes of failure of, 
154 ; chambered quarry worked 
by adits, 98; comparison of 
various quarries, 108-9; dead 
rent, 81; discovery 0^77; early 
histoiy of, 80 ; early methods of 
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ping communication for, 89; 
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underground quarry worked by 
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rights, 83 

Slate range line 1, 26 ; lA, 36 ; 2, 
39; 3,43; 3a, 46; 3b, 47; 3c, 
49 ; 3d, 60 ; 3b, 66 ; 4, 67 

Slate rock, future supply of, 179 ; 
yearly consumption of, 170 

Slates, prices of 1799-1876, 172 ; 
London prices of, 172; Ameri- 
can, 177 ; conditions of sale of, 
150 ; price Hst 1867, 149 ; 1877, 
150 

Slate trade, rise and progress 
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of, 161; recent rapid growth, 

173 
Snowdon, 45 
Sparry veins, 23 
Stonesfield slate, 74 
Strata, groups of, 1 ; table of, 3 ; 

hardened, 23 
Sulphide of iron, 9 
Sweden, slates of, 74 



TALGOSE slate, 6 
Tarannon shale, 69 
Tenacity of slate, 7 
Trammers, 117 
Tramways, 110 



Trefrhiw, 47 
Tremadoc, 87 
Turbines, 127 

VALENCIA, 76 
Vein, slate, 6 

WALES, North, total slate pro- 
duction of, 169 

Watto balance, 127 

Water-wheel, 127 

Wenlock strata in N. Wales, 67; 
quarries in, 70 ; production of 
slate from, 71 

Wicklow, 72 
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with rounded corners and gilt edges. 

Summary of Contents. 
Mathematical Tables. — Measurement op Surfaces and Solids.— 
English Weights and Measures.— French Metric Weights and Mea- 
sures.— Foreign Weights and Measures.— Moneys. — Specific Gravity 
Weight and Volume — Manufactured Metals. — Steel Pipes.— Bolts and 
Nuts. — Sundry Articles in Wrought and Cast Iron, Copper, Brass, Lead, 
Tin, Zinc. — Strength of Materials. — Strength of Timber. — Strength of 
Cast Iron.— Strength of Wrought Iron. — Strength of Steel. — ^Tensile 
Strength of Copper, Lead, etc. — Resistance of Stones and other Build- 
ing Materials. — Riveted Joints in Boiler Plates. — Boiler Shells — Wire 
Ropes and Hemp Ropes. — Chains and Chain Cables.— Framing. — Hardness 
of Metals, Alloys and Stones. — Labour of Animals. — Mechanical Prin- 
ciples. — Gravity and Fall of Bodies. — Accelerating and Retarding 
Forces.— Mill Gearing, Shafting, etc. — Transmission of Motive Power.— 
Heat. — Combustion: Fuels. — Warming, Ventilation, Cooking Stoves.— 
Steam. — Steam Engines and Boilers. — Railways. — Tramways. — Steam 
Ships.— Pumping Steam Engines and Pumps.— Coal Gas, Gar Engines, etc.— 
Air in Motion. — Compressed Air.— Hot Air Engines. — Water Powek.— 
Speed of Cutting Tools. — Colours. — Electrical Engineering. 

*«* Opinions of the Press. 

" Mr. Clark manifests what is an innate perception ot what is likely co be useful In a pocket- 
book, and he is really unrivalled in the art of condensation. Very freguently.we find the informa- 
tion on a given subject is supplied by giving a summary description of an experiment, and a state- 
ment of the results obtained. There is a very excellent steam table, occupying five and-a-half 
pat;es ; and there are rules given for several calculations, which rules cannot be found in other 
pocket-books, as, for example, that on page 407, for getting at the quantity of water in the sliape 
of priming in any kaown weight of steam. It is very aifficult to hit upon any mechanical eneineer> 
ing subject concerning which this work suppheb no information, and the excellent index at the end 
adds to its utility. In one word, it is an exceedingly handy and efficient tool, possessed of which 
the engineer will be saved many a wearisome calculation, or yet more wearisome hunt through 
various text-books and treatises, and, as such, we can heartily recommend it to our readers, 
who must not run away with the idea that Mr. Clark's Pocket-book is only Molesworth in another 
form. On the contrary, each contains what is not to be found in the other ; and Mr. Clark takes 
more room and deals at more length with many subjects than Molesworth possibly could." 

TJu Engineer. 

*' It would be found difficult to compress more matter within a similar compass, or produce a 
book of 650 pages which should be more compact or convenient for pocket reCeceace. . « 
Will be appreciated by mechnaical engineers of a\\ classes." — Practical Engineer. 

"Just the kind of work that practical men tequixe to Yvave tvtax to tYvenx." - EnRUsK MtcVianic* 
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MR. HUT T0W8 PRACTICAL HA NDBOOKS. 
Handbook for Works' Ma/ruigers* 

THE WORKS' MANAGER'S HANDBOOK OP MODERU 
RULES t TABLES, AND DATA. For Engineers, MUlwri^ts, and Boiler 
Makers; Tool Makers, Machinists, and Metal Workers; Iron and Brass 
Founders, &c. By W. S. Huttom, Civil and Mechanical Engineer, Aathor 
of "The Practical Engineer's Handbook." Fifth Edition, carefiilly Re- 
vised, \vith Additions. In One handsome Volume, medium 8vo, price 15s. 
strongly bound. [.jh*st published. 

19' The Author having compiled Rules and Data for his own use inagnai 

wariety of modem engineering work, and having found his notes extremely uufiU, 

decided to publish them — revised to date—belitvtng that a practical work, suited to 

<^ DAILY REQUIREMENTS OF MODERN KUGiUEERS, would be favourably received. 
In the Fourth Edition the First Section has been re^written and improved by the 

'Addition of numerous Illustrations and new matter relating to Steam Engines and 

Gas Engines. The Second Section has been enlarged and Illustrated^ and thfpugk' 

out the book a great number of emendations and alterations have bun fnade,witktU 

object of rendering the book more generally useful. 

%* Opinions of the Press. 
" The author treats erery subject from the point of view of one who has coOected woilcdiop 

notes for application in workshop oracti'w, rather than from the theoretical or literary aqpect The 

volume contains a great deal oi that kind of information which Is gained only by practical ezpcri> 

ence, and is seldom written in books." — Engineer. 

"The volume is an exceedingly useful one, brimful with engineers' notes, memotandi, and 

rules, and well worthy of bein^ on every mechanical engineer's bookshelf." — Mechanical WcrU. 
" The information is precisely that likely tb be required in practice. . . . The work forms a 

desirable addition to the library not only of the works' manager, but of anyone connected widi 

general engineering."— Miniug youmal. 

"A formidable mass of facts and figures, rea^y accessible through aui elaborate index 
. . . Such a volume will be found absolutely necessary as a book of reference in aH sorts 

of 'works ' connected with the metal ttdiAes,"^Ry land's Iron Trades Circular. 

" Brimful of useful information, stated in a concise form, Mr. Mutton's books have met a pieB* 

ng want among engineers. The book must prove extremdy useliil to every practical nun 

possessing a co^y,"— Practical Engineer, 

New Manual for Practical Engineers. 

THE PRACTICAL ENGINEER'S HAND-BOOK. Comprising 
a Treatise on Modern Engines and Boilers : Marine, Locomotive and Sta* 
tionary. And containing a large collection of Rules and Practical Data 
relating to recent Practice in Designing and Constructing all kinds (rf 
Engines, Boilers, and other Engineering work. The whole constitutmg a 
comprehensive Key to the Board of Trade and other Examinations iorCerti* 
ficates of Competency in Modern Mechanical Engineering. By Walter S. 
HuTTON, Civil and Mechanical Engineer, Author of "The Works' Manager's 
Handbook for Engineers," &c. With upwards of 370 Illustrations. Foiurth 
Edition, Revised, with Additions. Medium 8vo, nearly 500 pp., price zftt. 
Strongly bound. 

fsr This work is designed as a companion to the Author's "Works' 
Manager's Hand-boor." It possesses many new and original features, and con- 
tains, like its predecessor, a quantity of matter not originally intended for publica- 
tion, but collected by the author for his own uu in the construction of a great varied 
0/ Modern Engineering Work. 

The information is given in a condensed and concise form, and is illustrated by 
upwards of 370 Woodcuts ; and comprises a quantity of tabulated matter of great 
value to all engaged in designing, constructing, or estimating for Engines. Boilers, 
and other Engineering Work. 

*»♦ Opinions of the Press. 
" We have kept it at hand for several weeks, referring to it as occasion arose, and we have not 
on a single occasion consulted its pages without finding the information of which we were in quest. 
—-Athenaufn. 

" A thoroughly good practical handbook, which no engineer can go through without kamlng 
something that will be of service to him."— Marine Engineer. 

" An excellent book of reference for engineers, and a valuable text-book for students oi 
engineering. "Scotsman. 

"This valuable manual embodies the results and experience of the leading authorities on 
mechanical eaf^iaeerixig."— Bui/ding News. 

" The author has collected together a surprising quantity of rules and practical data, and has 

shown much judgment in the selections he has made. . . . There is no doubt that this book is 

one of the most useful of its kind published, and will be a very popular compendium." — Engineer. 

" A mass of information, set down in simple language, and in such a form that it can be easOy 

referred to at any time. The matter is unifortnly gooa and wc3l\. cYvosea «xid V& isk&>2^ «3ba!dda.tiad 

y the illustrations. The book will find its way on to most «nsix^«en> tikM3LN«a, '«\i«ii«\x -tj^tasfit. vk 

'be m(Kt useful books of reference."— i*ra««co< Engitwer. . „ _ - , 

'fofnsefiiJinfonnation and Should be foiaad on ttift oHLc»«»fli«»» 
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MR. HUTTON'8 PRACTICAL HANDBOOKS—conHnued. 

Practical Treatise on Modem Stearn^Boilers. 

STEAM-BOILER CONSTRUCTION. A Practical Handbook 
for Engineers, Boiler- Makers, and Steam Users. Containing a large Col- 
lection of Rales and Data relating to Recent Practice in the Design, Con- 
struction, and Working of all Kinds of Stationary, LocomotiTe, and Marine 
Steam-Boilers. By Walter S. Hutton, Civil and Mechanical Engineer, 
Author of "The Works' Manager's Handbook," "The Practical Engineer's 
Handbook," &c. With upwards of 300 Illustrations. Second Edition. 
Medium 8vo, i8s. cloth. 

I^ This work is issued in continuation of the Series of Handbooks written 
^ the Author, viz;— "The, Works' Manager's Handbook '* a»i "The Practi- 
cal Engineer's Handbook," wAicA are so highly appreciated by Engineers for 
'he practical nature of their information ; and is consequently written in the same 
\tyle as those works. 

The Author believes that the concentration, in a convenient form for easy refer- 
mce, of such a large amount of thoroughly practical information on Steam-BoilerSt 
mil be of considerable service to those for whom it is intended, and he trusts the book 
nay be deemed worthy of as favourable a reception as has been accorded to its 
predecessors, 

\* Opinions op the Press. 

"Every detail, both In bofler desi^ and manasrement, is dearly laid before the reader. The 
rolume shows that boiler construction nas been reduced to the condition of one of the most exact 
ciences ; and such a book is of the utmost value to the /In de siicle Engineer and Works' 
Aaia«6x."— Marine Engineer. 

" There has long be^ room for a modem handbook on steam boQers ; there Is not that reom 
low, because Mr. Hutton has filled it. It is a thoroug^hly practical book for those who are occu* 
lied in the construction, desififn. selection, or use of boilers." — Engineer, 

" The book is of so important and com]>rehensive a character that it must find Its way Into 
be libraries of everyone mterested in boiler using or boiler manufacture if they wish to be 
boroughly informed. We strongly recommend the book for the intrinsic value of its contents."— 
\Iachinery Market. 

" The value of this book can hardly be over-estimated. The author's rules, formulae, &c., zn 
.11 very fresh, and it is impossible to turn to the work and not find what you want. No practical 
ngineer should be without it."— Colliery Guanlian. 

Hutton'8 ** Modernised Templeton.^^ 

THE PRACTICAL MECHANICS' WORKSHOP COM- 
PANION, Comprising a ^eat variety of the most useful Rules and Formula 
in Mechanical Science, with numerous Tables of Practical Data and CalcH- 
lated Results for Facilitating Mechanical Operations. By Will^m Tbmplb« 
TON, Author of "The Engineer's Practical Assistant," &c. &c. Seventeenth 
Edition, Revised, Modernised, and considerably Enlarged by Walter S. 
Hutton, C.E., Author of "The Works' Manager's Handbook," "The 
Practical Engineer's Handbook," &c. Fcap. 8vo, nearly 500 pp., with 8 
Plates and upwards of 250 Illustrative Diagrams. 6s., strongly bound for 
workshop or pocket wear and tear. 

**♦ Opinions op the Press. 

** In its modernised form Hutton's ' Templeton 'should have a wide sale, fbr It contains mndi 
iluable information which the mechanic will often find of use, and not a few tables and notes which 
B might look for in vain in other works. This modernised edition will be appreciated by all who 
ave learned to value the original editions of * Templeton.' ' —English Mechanic. 

•* It has met with great success in the engineering workshop, as we can testify ! and there are 
neat many men who, in a great measure, owe their rise hi life to this little book.' '—Bttilding News. 

•• This familiar text-book— well known to all mechanics and engineers— is of essential service to 
le every-day requirements of engineers, millwrights, and the various trades connected with 
ngineermg and building. The new modernised edition Is worth its weight in gcid,''—Suilditig 
/ews. (Second Notice.) ... ^ . ._ 

** This weU-known and largely-used book contains Information, brought up to date, of the 
ort so useful to the foreman and draughtsman. So much fresh information has been Introduced 
s to constitute it practically a new book. It will be largely used in the office and workshop."— 

lerhanical IVorld. . . , , , ... , , ,., j ^ 1 1. . 

" The publishers wisely entrusted the task of revision of this popular, valuable, and useful book 
) Mr. Hutton, than whom a more competent man they could not have found."— /row. 

J^empleton^s Engineer's and Machinist's Assistant* 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT. A collection of Useful Tables, Rules and Data. 
By William Templeton. 7th Edition, with Additions. z8mo, 25. 6d. cloth. 

♦»• Opinions of the Press. 
•• Occupies a foremost place among books of this kind. K. mot« scBtnftAA v>*b*">^^ ^ 'sdl *^vwsv- 
:e to any 0/ the mechanical trades could not posably be toaAtt."—BuiIdl»%g News. ti«„i4sV,. 

"A deservedly popular work. It should b« \n lYie* dxawet* ol twwsi taadaasAJu — finsn-^**- 
ctaMie, 
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Foley's Office JReference Book for Mechanical 
Engineers* 

THE MECHANICAL ENGINEER'S REFERENCE BOOK, 
for Machine and Boiler Construction. In Two Parts. Part I. General 
Engineering Data. Part II. Boiler Construction. With 51 Plates and 
numerous Illustrations. By Nelson Foley, M.I.N.A. Second Edition, 
Revised throughout and much Enlarged. Folio, £3 3s. net half-bound. 

Summary of Contents. [Just published. 

PART I. 



Measures.— Circumferences and 
Areas, &c., Squares, Cubes, Fourth 
Powers. — Square and Cube Roots.— 
Surface of Tubes— Reciprocals. — 
Logarithms. — Mensuration. — Spe- 
cific Gravities and Weights. — 
Work AND Power.— Heat.— Combus- 
tion. — Expansion and Contraction, 
— Expansion of Gases. — Steam. — 
Static Forces.— Gravitation and 
Attraction. — Motion and Computa- 
tion of Resulting Forces. — Accu- 
mulated Work.— Centre and Radius 



OF Gyration. — Moment of Inertia. 
— Centre of Oscillation. — Elec* 
TRiciTY. — Strength of Materials. 
—Elasticity. — Test Sheets of 
Metals.— Friction. — Transmission 
OF Power. — Flow of Liquids.— Flow 
OF Gases. — Air Pumps, Surface Con- 
DENSEjts, &c. — Speed of Steamships. 
—Propellers. — Cutting Tools.— 
Flanges. — Copper Sheets and 
Tubes. — Screws, Nuts, Bolt Heads, 
&c.— Various Recipes and Miscbl* 
LANEOus Matter. 



With DIAGRAMS for Valve-Gear, Belting and Ropes, Discharge and 
Suction Pipes, Screw Propellers, and Copper Pipes. 

PART II. 



Riveting.— Boiler Setting, Chim- 
neys, AND Mountings.— Fuels, Ac- 
Examples OF Boilers and Speeds of 
Steamships. — Nominal and Normal 
Horse Power. 



Treating of, Power of Boilers. — 
Useful Ratios. — Notes on Con- 
struction. — Cylindrical Boiler 
Shells. — Circular Furnaces. — 
Flat Plates.— Stays.— Girders. — 
Screws. — Hydraulic Tests. — 

With DIAGRAMS for all Boiler Calculations and Drawings of many 
Varieties of Boilers. 

*♦* Opinions of the Press. 

" The book is one which every mechanical engineer mavi with advantage to himself add to 
his Uhmry."— Industries. 

" Mr. Foley is well fitted to compile such a work. . . . The diagrams are a great feature 
of the work. . . . Regarding the whole work, it may be very fairly stated that Mr. Foley has 
pioduced a volume which will undoubtedly fulfil the desire of the author and become indispen- 
kable to all mechanical engineers." — Marine Engineer. 

" We have carefully examined this work, and pronounce it a most excellent reference book 
or the use of marine engineers."— ^0wr»a/ qf American Society 0/ Naval Engineers. 

" A veritable monument of industry on the part of Mr. Foley, who has succeeded in producing 
what is simply invaluable to the engineering profession."— ^S/SeamjA*^. 

Coal and Speed Tables, 

A POCKET BOOK OP COAL AND SPEED TABLES, for 

Engineers and Steam-users. By Nelson Foley, Author of " The Mechanical 
Engineer's Reference Book." Pocket-size, 3s. 6d. cloth. 

" These tables are designed to meet the requirements of every-day use ; tiiey ai« of soffi- 
cient scope for most practical purposes, and may be commended to eoglneeis and naeis of 
tteam.f— /noM 



" This pocket-book well merits the attention of the practical enfflnaer. Mr. Foley has 

pUed a very usetiU set of tables, the information contained In traicfa Is frequently raqniied bf 
engineess, coal consumers and users of steam."— /rpw and Coal TTraeUs Rtview, 

Steam Engine. 

TEXT -BOOK ON THE STEAM ENGINE. With a Sup- 
plement on Gas En^nes, and Part II. on Heat Engines. By T. M. 
GooDEVE, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London; Author of "The Principles of Mechanics," 
" The Elements of Mechanism," &c. Twelfth Edition, Enlarged. With nu- 
merous Illustrations. Crown 8vo, 6s. cloth. 

"Pro§essor Goodeve has ^iven ns a treatkM on the stoam vnifbDA 'iAAr!^. ^i^ Imkc compailsoa 
with aaytbiag written by Huidey ot MaxweiO, anA -we casx a.^ii«xdVLiib\&ifDet \«c«SaAr--B<Hs%iwKr. 
" Mr. Goodere'a tezM>ook Is a work of wYdc);! eveocv -yoos^ wi i g avewt ^SosKiaA v»iSKs& \&i&aifi»^^ 
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Gas Engines. 

ON GAS-ENGINES. With Appendix describing a Recent 

Engine with Tube Igniter. By T. M. Goodevb, M.A. Crown 8vo. 2s. 6d, 

cloth. [Just published, 

" Like an Mr. Goodere's writings, the present Is no exception In point of general excellence. 

It is a valuable little volume."— ilf<e«a»i<»/ fVorUl, 

Steam Engine Design* 

A HANDBOOK ON IHE STEAM ENGINE, with especial 
Reference to Small and Medium-sized Engines. For the Use of Engine- 
Makers, Mechanical Draughtsmen, Engineering Students and Users of Steam 
Power. By Herman Haedbr, C.E. English Edition, Re-edited by the 
Author from the Second German Edition, and Translated, with considerable 
Additions and Alterations, by H. H. P. Powles, A.M.I.C.E., M.I.M.E. With 
nearly i,ioo Illustrations. Crown 8vo, 9s. cloth. 

" A perfect encyclopaedia of the steam engine and its details, and one which must take a per- 
manent place in English drawing-offices and workshops."—^ Foreman Pattern-maker. 

"This is an excellent book, and should be in the hands of all who are interested in the con- 
struction and design of medium-sized stationary engines. ... A careful study of its contents 
and the arrangement of the sections leads to the conclusion that there is probably no other book 
like it in this country. The volume aims at showing the results of practical experience, and it 
certainly may claim a complete achievement of this idea." — Nature. 

" There can be no question as to its value. We cordially commend it to all concerned in the 
design and construction of the steam vn^ne."— Mechanical World. 

Hteann BoHersm 

A TREATISE ON STEAM BOILERS: Their Strength, Con- 

struaion, and Economical Working, By Robert Wilson, C.E. Fifth Edition 

i2mo, 6s. cloth. 

**The best treatise that has ever been pubHshed on steam boilers."— J?M(f^foMr. 
**The author shows himself perfect master of his subject, and we heartily recommend all em 
ploying steam power to possess themselves of tlie woik,"^Jlyland's Iron Trade drculmr, 

BiMer Chimneys. 

BOILER AND FACTORY CHIMNEYS; Their Draught-Power 
and Stability, With a Chapter on Lightning Conductors. By Robert 
Wilson, A.I.C.E., Author of "A Treatise on Steam Boilers," &c. Second 
Edition. Crown 8vo, 3^. 6d. cloth. 
" A valuable contribution to the literature of scientific building."— ^A^ Builder, 

Boiler Making^ 

THE BOILER-MAKER'S READY RECKONER 6* ASSIST^ 
A NT. With Examples of Practical Geometry and Templating, for the Use 
of Platers, Smiths and Riveters. By John Courtney, Edited by D. K. Clarki 
M.I.C.E. Third Edition, 480 pp., with i40lllusts. Fcap. 8vo, 7s. half-bound. 
" No workman or apprentice should be without this book."— Iron Ttade Circular, 

Locom,otive Engine Development, 

THE LOCOMOTIVE ENGINE AND ITS DEVELOPMENT. 
A Popular Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and 1894. By Clement E. Stretton, C.E., Author of " Safe 
Railway Working," &c. Third Edition, Revised and Enlarged. With 95 
Illustrations. Crown 8vo, 2S. 6d, cloth gilt. {Just published. 

" Students of railway history and all who are interested in the evolution of the modem locomo- 
tive will find much to attract and entertain in this volume."— The Times. 

" The author of this work is well known to the railway world, and no one probably has a 
better knowledge of the history and development of the locomotive. The vomme before us 
should be of value te all connected with the railway system of this country."— A'iat/tefT. 

Estimating for Engineering Workf dPc. 

ENGINEERING ESTIMATES, COSTS AND ACCOUNTS: 
A Guide to Commercial Engineering. With numerous Examples of Esti- 
mates and Costs of Millwright Work, Miscellaneous Productions, Steam 
Engines and Steam Boilers ; and a Section on the Preparation of Costs 
Accounts. By A General Manager. Demy 8vo, 125. cloth. 
" This is an excellent and very useful book, covering subject-matter in constant requisition to 

every factory and workshop. . . . The book is invaluable, not only to the young en^eer, but 

also to the estimate department of every ■works."—Builder. 

** We accord the work unqualified praise. The information Is given In a plaJxi, s.ti^\.'^\S»r«^x^ 

manner, and bears throughout evidence of the Intimate prececal ay&qjixrimacaaca ol >^<& voiCcvnx N«'^^ 

erery phase of conamercial engineering."— AfecAaniooU WVrM. 



6 CROSBY LOCKWOOD «• SON'S CATALOGUE. 

Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE-BRIGADES. With 
a History of Fire-Bngines, their Constrnctioii, Use, and Management: Re> 
marks on Fire-Proof Buildings, and the Preservation of Life firaon Fire; 
Statistics of the Fire Appliances in English Towns ; Foreign Fire Systems; 
Hints on Fire- Brigades, &c. &c. By Charles ^. T. Young, CB. With 
numerous Illustrations. 544 pp., demy 8vo, £1 4sicloth. 
** To those interested in the subject 01 fires and fire apparatiuk we most heaitOy r*tanm^ jji^ 

book. It is the only English work we now have upon the snbfect. — BngiHeeriM£^, 

" It displays much eridence of careftil research ; and Mr. Yoane has pnt his Ikcts neitir 

together. His acquaintance with the practical details of the construcSion oi steam fire engines. 

old and new, and the conditions with which it is necessary they should comply, is acCTnatft sod 

t\i]L"—EHgiHetr, 

Boilermaking. 

PLATING AND BOILERMAKING : A Practical Handbook 
for Workshop Operations. By Joseph G. Hormer, A. M.I. M.E. (Foreman 
Pattern-Maker), Author of "Pattern Making," &c. 380 pages, with 338 

'^ Illustrations. Crown 8vo, 7s. 6i. cloth. [just publishtd. 

" A thoroughly practical, plainly-written treatise. The volume merits commendation. The 

author's long experience enables him to write with full knowledge of his s\x\i^ect,'''—Gkis£OwHeraU, 

Engineering Construction. 

PATTERN -MAKING : A Practical Treatise, embracing the Mam 
IVpes of Engineering Construction, and includine Gearing, both Hand and 
Niachine made. Engine Work, Sheaves and Pulleys, Pipes and Columns, 
Screws, Machine Parts, Pumps and Cocks, the Moulding of Patterns in 
Loam and Greensand, &c., together with the methods of Estimating the 
weight of Castings; to which is added an Appendix of Tables for Werlishop 
Reference. By Joseph G. Horner, A.M.I.M.E. (Foreman Pattem-Maker). 
Second Edition, thoroughly Revised and much Enlarged. With upwards of 
450 Illustrations. Crown 8vo, ys. 6d. cloth. {j^t j^Hshedt 

" A well- written technical guide, evidently written by a man who understands and has pnc- 

Used what he has written about. . . . We cordially recommend it to engineering students, yonnf 

loumeymen, and others desirous of being initiated into the mysteries of patteni'malcing.''— ^»<<i<(r. 
"More than 4^0 illustrations help to explain the text, which is, however, alwajrs dear and ex* 

pUclt, thus rendermg the work an excellent vade fntcum fior the apprentice who desires to beoont 

master of his trade.' ~£7^/tf A Mechanic, 

Dictionary of Mechanical Engineering Terms. 

LOCK WOOD'S DICTIONARY OF TERMS USED IN THE 
PRA CTICE OF MECHANICAL ENGINEERING, embracing those current 
in the Drawing Office, Pattern Shop, Foundry, Fitting. Turningi Smith's and 
Boiler Shops, &c. &c. Comprising upwards of 6,000 Definitions. Edited by 
Joseph G. Horner, A.M.I.M.E. (Foreman Pattem-Maker), Author of "Pat- 
tern Making." Second Edition, Revised. Crown 8vo, ys. 6d. cloth. 
"Just the sort of handy dictionary required by the various trades engaged in mechanical en* 

glneering. The practical engineering pupil will find the book of great value in his studies, and 

every foreman engineer and mechanic should have a copy."^£uildifig- News. 

" Not merely a dictionary, but, to a certain extent, also a most valuable guide. It strikes us as 

a happy idea to combine with a ddlnition of the phrase useful information on the subject of which 

t XxeaXs"—M€uhinery Market, 

Mill Gearing. 

TOOTHED GEARING : A Practical Handbook for Offices and 
Workshops. By Joseph G. Horner, A.M.I.M.E. (Foreman Pattern-Maker), 
Author of "Pattern Making," &c. With 184 Illustrations. Crown 8vo, 6s. 
cloth. \Just published. 

Summary of Contents* 

Chap. I. Principles.— II. Forma- Skew Bevels.— XII. Variable and 
TiON of Tooth Profiles.— III. Pro- other Gears.— XIII. Diametrical 
portions of Teeth. — IV. Methods Pitch. — XIV. The Odontograph.— 
of Making Tooth Forms.— V. Invo- XV. Pattern Gears.— XVI. Machins 
LUTE Teeth.— VI. Some Special Moulding Gears.— XVII. Machins 
Tooth Forms.— VII. Bevel Wheels. Cut Gears.—XVIII. Proportion op 
— VIII. Screw Gears. — IX. Worm Wheels. 
Gears.— X. Helical Wheels. — XI. 

" We must give the book our unqualified ptal&efot Vts ttvotoMfAunnsa oC txeatment, and we caa 
tea/t£(y recommend it to all interested as the most ptacxHcalXMOk. oxl^Sea «aSDiVw^.YtS(.'w£fiaim.i^— 



MECHANICAL ENGINEERING, etc. 



Stone-working Machinery, 

STONE-WORKING MACHINERY, and the Rapid and Economi- 
cal Conversion of Stone, With Hints on the Arrangement and Management 
of Stone Works. By M. Powis Bale, M.I.M.E. With Illusts. Crown »vo, 95. 
" The book should be In the hands of every mason or student of stone-work."— C^tf^yy 

Guardian, 

" A capital handbook for all who nuuoipulate stone for buildfaifir or ornamental purposes. "« 

Uachinery Market* 

Pump Construction and Management 

PUMPS AND PUMPING : A Handbook for Pump Users. Being 
Notes on Selection. Construction and Management. By M. Powis Bale, 
M.I.M.E., Author of " Woodworking Machinery," " Saw Mills," &c. Second 
Edition, Revised. Crown 8vo, 2s. 6d. cloth. 
" The matter is set forth as concisely as possible. In fact, condensation rather than difiiiseness 

has been the author's aim throughout; yet he does not seem to have omitted anyth^ig lU:ely to be 

of use." — youmaiqfGas Lighting. 

" Thoroughly practical and simply and clearly written." — Glasgow Herald. 

Milling Machinery, etc* 

MILLING MACHINES AND PROCESSES: A Practical 
Treatise on Shaping Metals by Rotary Cutters, including Information on 
Making and Grinding the Cutters. By Paul N. Hasluck, Author of " Lathe- 
work," " Handybooks for Handicrafts," &c. With upwards of 300 Engrav- 
ings, including numerous Drawings by the Author. Large crown 8vo, 35a 
pages, ITS. 6d. cloth. 
" A new departure in engineering literature. . . . We can recommend this work to all 

Interested in milhng machines ; it is what it professes to be— a practical treatise." — Engineer. 

" A capital and reliable book, which will no doubt be of considerable service, both to those 

who are already acquainted with the process as well as to those who contemplate its adoption." 

Industries. 

Taming. 

LATHE-WORK : A Practical Treatise on the Tools, Appliances, 

and Processes employed in the Art 0/ Turning, By Paul N. Hasluck. 

Fifth Edition, Revised and Enlarged Cr. 8vo, 5s. cloth. 

" Written by a man who knows, not only now work ought to be done, but who also knows how 
to do it, and how to convey his knowledge to others. To all turners this book would be valuable." 
—^Engineering. 

" We can safely recommend the work to youne engineers. To the amateur It win simply be 
invaluable. To the student it will convey a great deal of usefiU ijafonaa,'&on,"-'Engineer, 

Screw-Cutting. 

SCREW THREADS : And Methods oj Producing Them. With 
Numerous Tables, and complete directions for using Screw-Cutting Lathes. 
By Paul N. Hasluck, Author of " Lathe- Work," &c. With Seventy-four 
Illustrations. Third Edition, Revised and Enlarged. Waistcoat-pocket size, 
IS. 6d. cloth. 
" Full of useful information, hints and practical criticism. Taps, dies and screwing-tools gene* 

rally are illustrated and their action descnbed." — Mechanical World. 

" It is a complete compendium of all the details of the screw-cutting lathe ; in £sict a ntultum 

inparvo on all the subjects it treats yx^Vi."— Carpenter and Builder, 

8mdth^8 Tables for Mechanics, etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS, 

FOR MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, etc. 

Selected and Arranged by Francis Smith, Fifth Edition, thoroughly Revised 

and Enlarged, with a New Section of Electrical Tables, Formula, and 

Memoranda. Waistcoat-pocket size, is. 6d, limp leather. 

" It would, perhaps, be as difficmt to make a small pocket-book selection of notes and formolae 
to suit all engineers as it would be to make a uniyersal medicine ; but Mr. Smith's waistcoat- 
pocket collection may be looked upon as a successfuTattempt." — Engineer, 

"The best example we have ever seen of 370 pages of useful matter packed into the dimen- 
sions of a card-case." — Building News. " A veritable pocket treasury of knowledge."— /rVM. 

French- English Glossary for Engineers^ etc. 

A POCKET GLOSSARY of TECHNICAL TERMS: ENGLISH- 
FRENCH, FRENCH-ENGLISH ; with Tables suitable for the Architectural, 
Engineering, Manufacturing and Nautical Professions. By John James 
Fletcher, Engineer and Surveyor. Second Edition, Revised and Enlarged, 
200 pp. Waistcoat-pocket size, is. td, limp leather. 
" It is a very great advantage for readers and correspondents in France and England to have 
<o large a number of the words relating to engineering and manufacturers collected ul a> UUiqm^Sa]^ 
volume. The little book will be useful both to students and ttavc^eis." — ArcKitect. ^^ 

" The glossary of terms is very complete, and maav ol ttie XaicAta «t« i»wii «dA>'«^ ^xwaijft* 
We cordially commend the book.'^— 'Mechanical WoruL, 
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Fear-Book of Engineering FormulcBf €Bc» 

THE ENGINEER'S YEAR-BOOK FOK 1895. Comprising 
Formulas, Rules, Tables, Data and Memoranda in Civil, Mechanical, Elec- 




Electrical Engineer's Pocket-Book," &c. Witli 750 lUnstrations, specialW 
Engraved for the work. Crown 8vo, 650 pages, 8s. leather. [7ust pwlishtd. 

" Represents an enonnous quantity of wotk, and fonns a destraUe book of reference.*'— ^Ac 
Engrinter. 

" The book is distinctly in advance of most similar publications in tliis country." — Etiginurvq[. 

*' This valuable and well-desi(^ed book of reference meets the denumds of all descriptions « 
ea^eexs,"— Saturday Review. ^ 

"Teems with up-to-date information in every branch of engineering and construction. — 
Building News. 

" The needs of the engineering profession could hardly be supi^ied in a more admirable, 
complete and convenient form. To say that it more than sustains all comparisons is praise of the 
highest sort, and that may justly be said of it"— Mining youmal. 

" There is certainly room tor the new comer, which supplies explanations and direction^ as 
well as formulae and tables. It deserves to become one of the most successful o£ the technical 
annuals. ' '— ^ rchiUct. 

** Brings together i«-ith great skill all the technical information which an engineer has to nse 
day by day. It is in every way admirably equippeAl, and is sure to prove sviccessivL"—ScotsmaH. 

" The up-to-dateness of Mr. Kempe's compilation is a quality that will not be lost on the busy 
people for whom the work is intended."— C/ox^cw Herald. 

Portable Engines. 

THE PORTABLE ENGINE; ITS CONSTRUCTION AND 
MANAGEMENT. A Practical Manual for Owners and Users of Steam 
Engines generally. By William Dyson Wansbrough. With 90 lUostra* 
tions. Crown Svo, 3s. 6d, cloth. 

" This is a work of value to those who use steam machinery. . . . Should be read by every 
one who has a steam engine, on a farm or elsewhere." — Mark Lane Express. 

" We cordially commend this work to buyers and owners ot steam engines, and to those who 
have to do with their construction or use."— Timber Trades yeumaL 

" Such a general knowledge of the steam engine as Mr.Wansbrough furnishes to the reader 
should be acquired by all inteUigent owners and others who use the steam engine. "— Building Nems. 
" An excellent text-book of this useful form of engine. * The Hints to Purchasers' oontuna 
good deal of commonsense and practical -wisdaau"— English Mechanic 

Iron ana ateeL 

" IRON AND STEEL " ; A Work for the Forge, Foundry, Factory, 
and Office, Containing ready, useful, and trustworthy Information for Iron- 
masters and their Stock-takers ; Managers of Bar, Rail, Plate, and Sheet 
Rolling Mills ; Iron and Metal Founders ; Iron Ship and Bridge Builders ; 
Mechanical, Mining, and Consulting Engineers ; Architects, contractcnrs. 
Builders, and Professional Draughtsmen. By Charles Hoars, Author ot 
"The Slide Rule," &c. Eighth Edition, Revised throughout and considerably 
Enlarged. 32mo. 6s. leather. 

** For comprehensiveness the book has not its equal."— /ron. 

•' One of the best of the pocket books."— i^fv/irA Mechanic, 

** We cordially recommend this book to those engaged In coaddeitns Uie detafls of all kinds of 
iron and steel works."— Na7»il Science. 

Elementary Mechanics. 

CONDENSED MECHANICS. A Selection of Formulae. Rules, 
Tables, and Data for the Use of En^neering Students, Science Classes, &c. 
In Accordance with the Requirements of the Science and Art Department. 
By W. G. Crawford Hughes, A.M.I.C.E. Crown Svo, as. 6d. cloth. 

" The book is well fitted for those who are either confronted with practical problems in their 
work, or are preparing for examination and wish to refresh their knowledge by gomg through their 
formulae again."— Marine Engineer. 

" It is well arranged, and meets the wants of those for whom it is intended."— Railway News, 

Steam. 

THE SAFE USE OF STEAM. Containing Rules for Un- 
professional Steam-users. By an Engineer. Sixth Edition. Sewed, 64. 
" If steam-users would but learn this little l>ook by heart, boilfl* explosions would becomt 
sensations by their rarity."— ^M^/irA Mechanic 

Warm,ing. 

HEATING BY HOT WATER; with Information and Sug- 

eestions on the best Methods of Heating Public, Private and Horticnitiual 

BniJdings. By Walter Jones. Second Edition. With q6 lUnstrations. 

Crown Svo, 2s. 6d. net. 

» We conSdently recommend all Interested InYieatknc taj \ioit -^iisw xo wc»i»%«»vi ^ ^&fi& 

miuMbh Uttle treatise,"— The Plumper and Deiorator, 



CIVIL ENGINEE RI NG. SVRVEYING. tU. 

CXVn. BNOIHESRINQ. SUBVXYINa, etc. 



Water Suppl}/ and Watef-Works, 

THE WATER SUPPLY -OF TOIVNS AND THE CON- 
STRUCTION OF WATERWORKS: A Practical Treatise for Ihe Use oi 
Enaneers tmd Sludents of Bndneetllig. B; W. K. Burton, A.M.lnsLC B., 
PiSeatm of Siniucv Englileerine in ihe Imperial Universil;, TL>k;o, Japan, 
■Dd Consultlog Engineer lo the ftikyo "' ■ '" ■- - ■ j'_ ._ 



■Dd ConsulllDc Enflneei lo Uie Tokyt/ Waterworks. With an Appendii on 
tlw EttaoU orBartbanakMonWatsrnorlu. by John Milnk, F.R.S., Pro- 
feooc of Mining In ibe Imperial Univeiaiiy oi Japan. With numerous 
PbtnuHillliutiationi. Super-royal Svo,:;]. buckram. fjusl publiihid. 




Z%« tFater Supply of Cities and T^wns. 

A COMPREHENSIVE TREATISE m the WATER^UPPLY 
OF CITIES AND TOWNS. By William Humbbr, A-M.Ioal.C,E., and 
U. Inst, M.E., AulliDi of " Cast and Wrought Iron Bridge ConBtrnclion," 
Slc. Ac., Illustrated vith ;o Double Plates, i Single Plate, Coloured 

Teit. Imp, 4to, £6 &. elegantly and subsiacifallj half-bound u. morocco. 



Water Supply. 

RURAL WATER SUPPLY: A Practical Haodbook nn the 
Supply of Water and Construction of Waterworks for $mal] Country Distticta. 
By ALLAN Green WILL, A. M.I. C.E., and W. T. CuRRV, A.U.I.CE.,F.G.S. 
With lllustlftUoos. CrownSvo, SI. cloth. [jli«l«ady, 

BydrauUc Tablea. 

HYDRAULIC TABLES, CO-EFFICIENTS.ani FORMULJB 
lot finMig tht Diieliargta/ IVaItt from Orifica, Notcha, Wiirs.Pipn, nod 
Rimn. with New Fornid)n,Tablea,aadGeanal Informaiioo OD RainfaJL 
Catehment-Buini, Dninnge, Sawenn Waier Sonply for Towns and Uill 
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Hydraulics^ 

HYDRA ULIC MANUAL, Consisting of Working Tables and 
Explanatory Text. Intended as a Guide in Hydraulic Calculations and Field 
Operations. By Lowis D'A. Jackson, Author of "Aid to Survey Practice," 
"Modem Metrology," &c. Fourth Edition, Enlarged. Large cr. 8vo, z6$. cl. 

" The author has had a wide experience in hydraulic engineerinfir and has been a careful ob> 
ienrer of the facts which have come under his notice, and from the grvaX/iaass of material at his 
command he has constructed a manual which may be accepted as a trustworthy guide to this 
branch of the en^eer's profession. We can heartily recommend this Tohime to all who desire to 
be acouainted with the latest derelooment of this important sahiect."—£ft£:iM*eriti£, 

" The standard- work in this department of mechanics."— Scv/nwaM. 

" The most useful feature of this work is its freedom firom wliat It mpetannnated, and Its 
thoroogh adoption of recent experiments; tile text is, in tnctt la great iMUt a short accoimt of ths 
giMit modem experiments."— ivoAMV. 

Water Storage^ Conveyance^ and Utilisation* 

WA TER ENGINEERING : A Practical Treatise on the Measure- 
ment, Storage, Conveyance, andUtilisation of Water for the Supply of Towns, 
for Mill Fewer, and for other Purposes. Bv Charles Slagg, A.M.Inst.C.£., 
Author of " Sanitary Work in the Smaller Towns, and in Villages," &c. 
Second Edition. With numerous Illustrations. Crown 8vo, ys. td, cloth. 

"As a small practical treatise on the water supply ot towns, and on some applicatioos ot 
water-power, the work is in many respects oxctlXtxiX..— Engineering: 

" The author has collated the results deduced from the experiments of the most eminent 
authorities, and has presented them in a compact and practical fonn, accompanied by very dear 
and detailed explanations. . . . The apphcation of water as a motive power is treated very 
carefully and exhaustively."— ^Mt/</«r. 

"For anyone who desires to begin the study of hydraulics with a consideration of the pcKtical 
appUcations of the science there is no better gmdio."—ArcMteet, 

Drainage* 

ON THE DRAINAGE OF LANDS. TOWNS, AND BUILD- 
INGS. By G. D. Dempsey, C.E., Author of " The Practical Railway Eo- 
gineer," &c. Revised, with large Additions on Recent Practice in 
Drainage Engineering, by D. Kinnear Clark, M.InstC.E. Author ot 
"Tramways: Their Construction and Working," "A Manual of Rules, 
Tables, and Data for Mechanical Engineers," lkc» Second Edition, Cor- 
rected. Fcap. 8vo, 55. cloth. 

" The new matter added to Mr. Demps^'s exceDent work Is characterised by tiie comprehn* 
give grasp and accuracy of detail for which vxe name of Mr. D. K. Clark is a sumcient Toucher."- 
AtMenaum. 

" As a work on recent practice In drainage engineering, the book Is to be commended to sD 
who are making that branch of engineering xience their special Study."— Iron. 

" A comprehensive manual on drainage engineering, and a useful Introduction to tbe ftodat" 
—Buiiding News. 

JEUver Engineering. 

RIVER BARS: The Causes of their Formation, and their Treat- 
ment by " Induced Tidal Scour; " with a Description of the Successful Re* 
duction by this Method of the Bar at Dublin. By I. J. Mann, Assist. Eng. 
to the Dublin Port and Docks Board. Royal 8vo, 75. 6d, cloth. 
" We recommend all interested in harbour works— and, indeed, those concerned In the Im. 

provements of rivers generally— to read Mr. Mann's interesting work on the treatment of rivet 

oaxs."Sngineer, 

Tramways and their fForking* 

TRAMWAYS: THEIR CONSTRUCTION AND WORKING, 
Embracing a Comprehensive History of the System: with an exhaustive 
Analysis of the various Modes of Traction, including Horse-Power, Steam, 
Cable Traction, Electric Traction, &c. ; a Description of the Varieties of Roll* 
ing Stock ; and ample Details oi Cost and Working Expenses. New Edition, 
Thoroughly Revised, and Including the Progress recently made in Tramway 
Construction, &c. &c. By D. Kinnear Clark. M.Inst.C.S. With numerous 
Illustrations and Folding Plates. In One Volume, 8vo, 780 pages, price 285., 
bound in buckram. [.Jt*st published. 

" AU interested In tramways must refer to it, as all railway engineers have turned to the author's 

work ' Railway lILa.fMnevy,"'— Engineer. 

" An exhaustive and practical work on tramways. In which the history of this kind of locomo. 

tion, and a description and cost of tha various modes of laying tramways, are to be found."— 

Building News. 

" The best form ot rails, the best mode of construction, and the l>est mechanical appUancM 

are so fairly indicated in the work under review, that any engineer about to construct a tramway 

will be enabled at once to obtain the pcatidcal taaocmatioik ii\i&(^'wVOk^« «& iaosi(,«eirAnb\A\&B&4 ~ 
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Student^s Text-Book on Surveying. 

PRACTICAL SURVEYING: A Text-Book for Students pre- 
paring for Examination or for Survey- work in the Colonies. By George 
W. UsiLL, A.M.I.C.E., Author of "The Statistics of the Water Supply of 
Great Britain." With Four Lithographic Plates and upwards of 330 Illustra- 
tions. Third Edition, Revised and Enlarged. Including Tables of Natural 
Sines, Tangents, Secants, &c. Crown 8vo, ys. 6d. cloth ; or, on Thin Paper, 
bound in limp leather, gilt edges, rounded corners, for pocket use, 12s. 6d, 
" The best forms of instruments are described as to their construction, uses and modes of 

employment, and there are innumerable hints on work and eouipment such as the author, in his 

exrarience as surveyor, draughtsman, and teacher, has found necessary, and which the student 

n his inexperience will find most serriceable." — Engineer, 

"IThe latest treatise in the English language on surveying, and we hare no hesitation In say^ 

Ing that the student will iind it a better guide than any of its predecessors 

Deserves to be recognised as the first book which should be put in the hands of a pupil of Civil 

Engineering, and every gentleman of education who sets out fat the Colonies would find it well to 

have a copy."— Architect. 

Survey Practice. 

AID TO SURVEY PRACTICE, for Reference in Surveying, Level- 
ling, and Setting-out ; and in Route Surveys of Travellers by Land and Sea, 
With Tables, Illustrations, and Records. By Lowis D'A. Jackson, 
A.M.I.C.E., Author of " Hydraulic Manual," «' Modern Metrology," &c. 
Second Edition, Enlarged. Large crown 8vO| 125. 6d. cloth. 
"A valuable vade-mecum for the surveyor. We can recommend this book as containing an 

admirable supplement to the teaching of the accomplished surveyor."— Athenaum.. 

" As a text-book we should advise all surveyors to Dlace It in their libraries, and study well the 

matured instructions afforded in its pages." — Coliier^ Guardian. 

" The author brings to his work a fortunate union of theory and practical experience which, 

aided by a clear and lucid style of writing, renders the book a ray useful on»,"—JSMi£d€r, 

Surveying, Land and Marine. 

LAND AND MARINE SU RVEY ING, in Reference to the Pre- 
paration of Plans for Roads and Railways ; Canals, Rivers, Towns' Water 
Supplies; Docks and Harbours. With Description and Use of Surveying 
Instruments. By W. D. Haskoll, C.E., Author of " Bridge and Viaduct Con- 
struction,'* &c. Second Edition, Revised, with Additions. Large cr.Svo, 9s. cl. 
" This book must prove of great value to the student. We have no hesitation in recommend, 
ng it, feeling assured that it wiU more than repay a careful study." — Mechanical World. 

" A most useful and well arranged book. We can strongly recommend It as a carefully>written 
and valuable text-l>ook. It enjoys a well-deserved repute among surveyors." -^Builder. 

" This volume cannot fail to prove of the utmost practical utility. It may be safely recommended 
to all students who aspire to become clean and expert surveyors."— Jf«»*fV yournoL 

FieUi'Booic for JEngineers. 

THE ENGINEER'S, MINING SURVEYOR'S, AND CON^ 
TRA CTOR *S FIELD-BOOK. Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and use of Theodolite for Traverse Surveyine and 
Plotting the Work with minute accuracy by means of Straight Edge and Set 
Square only ; Levelling with the Theodolite, Casting-out and Reducing 
Levels to Datum, and Plotting Sections in the ordinary manner ; setting-out 
Curves with the Theodolite by Tangential Angles and Multiples, with Right 
and Left-hand Readings of the Instrument: Setting-out Curves without 
Theodolite, on the System of Tangential Angles by sets of Tangents and Off- 
sets ; and Earthwork Tables to 80 feet deep, calculated for every 6 inches in 
depth. By W. D. Haskoll, C.E. Fourth Edition. Crown 8vo, 12s. cloth. 
"The book is very handy ; the separate tables of sines and tangents to every minute will make 
useful for many other purposes, the genuine traverse tables existing all the same." — Athenaum. 
"Every person engaged in en^fineering field operations will estimate the importance of such a 
work and the amount of valuable tune which will be saved by reference to a set of reliable tablet 
prepared with the accuracy and fulness of those given in this vobxaM."— Railway News. 

Levelling. 

A TREATISE ON THE PRINCIPLES AND PRACTICE OP 
LEVELLING, Showing its Application to purposes of Railway and Civil 
Engineering, in the Construction of Roads: with Mr. Telford's Rules for the 
same. By Frederick W. Simms, F.G.S., M,lnst.C.E. Seventh Edition, with 
the addition of Law's Practical Examples for Setting-out Railway Curves, and 
TRAUi'-viNE's^Field Practice of Laying-out Circular Curves. With 7 Plates 
and numerous Woodcuts. 8vo, 85. 6d, cloth. \* Trautwinb on Curves 
may be had sei^arate, 5s. 

" The text-book on levelling in most of our engineering schools and colleges. . . . The 
publishers have rendered a substantial service to the professloti«es^da.U:9t.ol\\«'«iQ!«s^7«x ^&ft^BSMs;^ 
^ bringing out tbo present edition of Mc. SUnms'susttbA'boo'k."— Engineer. 
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Trigonometrical Swrveying. 

AN OUTLINE OP THE METHOD OP CONDUCTING A 

TRIGONOMETRICAL SURVEY, /or the Formation of Geographical imi 
Topographical Maps and Plans, MUttary Reconnaissance, LeveUing, &c^ with 
Useful Problems, FormalsB, and Tables. By Lieat.-General Fromb, R.B, 
Fourth Edition, Revised and partly Re-written oy Major General Sir Charles 
Warren, G.C.M.G.. R.B. With 19 Plates and 1x5 Woodcata. Royal 8vo, 161. 
cloth. 

"The simple fact that a fourth edttton has been called for Is th« beat testfanoiqr to Its mvitSi 
No words of praise from us can strenethen the position so wdl and so steadily maintained bftidi 
work. Sir Charles Warren has revised the entire work, and made such additions as w«ra neoMMr 
to brincr every portion of the contents uo to the present data."— Avai< Arrom, 

Curve8f Tables for Setting^ouu 

TABLES OP TANGENTIAL ANGLES AND MULTIPLES 
for Setting-out Curves from 5 to soo Radius, By Albxamdbr Bbaxklbt, 
M.Iast.C.E. Fourth Edition. Printed on 48 Cards, and sold an a cloth box, 
waistcoat-pocket size, 35. 6d. 
" Each table is printed on a small card, which, IMng placed on the theodolite, leaves tlie bandi 

free to manipulate tne instrument— no small advantage as regards the rapidity of WQric'*—£«tf<»eir. 
"Very handy ; a man may know that all his day's work must fall on two of tiiese cu&s, iridck 

he puts hito his own card-case, and leaves the rest beUnd."— ^M«Mn«m. 

Earthwork, 

EARTHWORK TABLES. Showing the Contents in Cubic 
Yards of Embankments, Cuttings, &c., of Heights or Depths up to an 
average of 80 feet. By Joseph Broadbent, C.E., and Francis Campin, C.B. 
Crown 8vo, 5s. cloth. 

" The way in which accuracy Is attatoed, by a simple ^vision of each cross section Into tllist 
elements, two in which are constant and one variable, is ingenious." — AtJutuieufH, 

Earthwork^ Measurement of. 

A MANUAL ON EARTHWORK. By Alex. J. S. Graham, 

C.B. With numerous Diagrams. Second Edition. z8mo, 2s. 6d, cloth. 

" A great amount of practical information, very admfarably arranged, and available for roogk 
estimates, as well as for the more exact calculations required in the engineer's and oontiactor'i 
offices. "-^Artitan, 

TwnneUing, 

PR A CTICA L TUNNELLING, Explaining in detail the Setting, 
out of the works, Shaft-sinking and Heading-driving, Rane;ing the Lines and 
Levelling underground, Sub-£xcavating, Timbering, and the Construction 
of the Brickwork of Tunnels, with the amount of Labour required for, and the 
Cost of, the various portions of the work. By Frederick W. Sim ms, F.G.S., 
M.Inst.C.E. Third Edition, Revised and Extended by D. Kinnbar Clark, 
M.Inst. C.B. Imperial 8vo, with 21 Folding Plates and numerous Wood 
Engravings, 30s. cloth. 

" The estimation in which Mr. Sfanms's book on tunnelHng has t>een hdd for over thirty yean 

cannot be moretrulyexpressed than in the words of the late Prof. Rankine: — 'The best source of in* 

formation or the subject of tunnels is Mr.F.W.Shnms's work on Practical Tunnelling.' "^ArcMteet. 

" It has been regarded from the first as a text'book of the subject. . . . Mr. Clark has added 

immensely to the value of the \>o6k."^Ettgineer, 

Tunnel Shafts. 

THE CONSTRUCTION OP LARGE TUNNEL SHAFTS: A 
Practical and Theoretical Essay. By J. H. Watson Buck, M.InstC.E., 
Resident Engineer, London and North-western Railway. Illustrated with 
Folding Plates. Royal 8vo, las. cloth. 

" Many of the methods given are of extreme practical value to the mason ; and the observatioos 

on the form of arch, the rules for ordering the stone, smd the construction of the temi^tes will be 

found of considerable use. We commend the book to the engineering profession." — BuUtUnfNems 

"Win be regarded by civil engineers as of the utmost value, and calculated to saw much tfana 

and obviate many mistakes."— Co//ii?ry Guardian. 

ObUque Bridges, 

A PR A CTICA LAND THEORETIC A L ESS A Y ON OBLIQ UE 
BRIDGES. With 13 large Plates. By the late George Watson Buck, 
M.I.C.E. Fourth Edition, revised by his Son, J. H. Watson B(7<^Ci M.I.C.E. ; 
and with the addition of Description to Diagrams for Facility jng the Con- 
struction of Oblique Bridges, by W. H. Barlow. M.I.C.E. Roy. 8vo, 13s. cl. 
" The standard text-book for all eii«4neers regarding skew arches Is Mr. Buck's treatise, and it 
would be impossible to consult a bettor?'— Engineer. 

"Mr. Buck's treatise is recc^pciised as astandatd text-boolt, «nA \da\x«atabe&\.\aa ^.Tested the 
subfect of many of the intricacies supposed to belong to It. Ks a «tt\^* to ^% cwesaww »»A «ss^^ 
tvc^ oa M confessedly difficult subjert, Mt. Bucks work V» >»asuxpaaa«A, -Building N«y«, 
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Cast a/nd Wrought Iron Bridge Construction. 

A COMPLETE AND PRACTICAL TREATISE ON CAST 
AND WROUGHT IRON BRIDGE CONSTRUCTION, including Ir<m 
Foundations. In Three Parts— Theoretical, Practical, and Descriptive. By 
William Humber, A.M.Inst.C.B., and M.Inst M.B. Third Edition, Re- 
vised and much improved, with 115 Double Plates (20 oi which now first 
appear in this edition), and numerous Additions to the Text. In Two Vols., 
imp. 4to, £6 z6s. 64. half-bound in morocco. 

"A very valuable contribution to the standard literature of dvfl engineering. In addition to 
elevations, plans and sections, large scale details are given which very much enhance the instruc* 
tive worth of those ^Sixi^txaXiaDS.'"— Civil Et^ineer and Architect's yourncU. 

"Mr. Humber's stately volumes, lately bsued— in which the most important bridges erected 
during the last five vears, under the direction of the late Mr. Brunei, Sir W. Cubitt, Mr. Hawk, 
thaw, Mr. Page. lit. Fowler, Mr. Hemans, and others among our motf eminent engineers, as* 
drawn and specified in great 6.BtaSi."—Engineitr, 

Oblique Arches, 

A PRACTICAL TREATISE ON THE CONSTRUCTION OP 
OBLIQUE ARCHES, By John Hart. Third Edition, with Plates. Im- 
perial 8vo, 8s. cloth. 

Statics, Graphic and Analytic, 

GRAPHIC AND ANALYTIC STATICS, in their Practical Appli- 
cation to the Treatment oj Stresses in Roofs, Solid Girders, Lattice, Bowstring 
and Suspension Bridges, Braced Iron Arches and Piers, and other Frameworks, 
By R. Hudson Graham, C.E. Containing Diagrams and Plates to Scale. 
With numerous Examples, many taken A-om existing Structures. Specially 
arranged for Class- work in Colleges and Universities. Second Edition, Re- 
vised and Enlarged. 8vo, i6s. cloth. 

** Mr. Graham's book will find a place wherever graphic and analytic statics are used or studied." 
•^Bngineer. 

"The work is excellent from a practical point of view, and has evidently been prepared with 
much care. The directions for working are ample, and are iJQustrated by an abundance of weU> 
sdected examples. It is an excellent text-book for the practical draughtsman."— ^M^MtfMm. 

€firderSf Strength of. 

GRAPHIC TABLE FOR FACILITATING THE COM PUT A > 
TION OF THE WEIGHTS OF WROUGHT IRON AND STEEL 
GIRDERS, etc., for Parliamentary and other Estimates. By J. H. Watson 
Buck, M.Inst.C.E. On a Sheet, 2s. 6d, 

Strains, Calculation of. 

A HANDY BOOK FOR THE CALCULATION OF STRAINS 

IN GIRDERS AND SIMILARSTRUCTURES,AND THEIR STRENGTH, 

Consisting of Formulas and Corresponding Diagrams, with numerous details 

for Practical Application, &c. Bv William Humbbr, A-M.Inst.C.E., &c. 

Fifth Edition. Crown 8vo, nearly 100 Woodcuts and 3 Plates, 7s. td, cloth. 

" The formulae are neatly expressed, and the diagrams gooA."—AtheHitutn, 

*' We heartily commend this really handy book to our engineer and architect readeis."— £ >V 

lish Mechanic 

Trusses. 

TRUSSES OP WOOD AND IRON. Practical Applications of 
Sciencein Determining the Stresses, Breaking Weights, Safe Loads, Scantlings, 
and Details of Construction, with Complete Working Drawings. By William 
Griffiths, Surveyor, Assistant Master, Tranmere School of Science and 
Art. Oblong 8vo, 45. 6d. cloth. 

** This handy llttie book enters so minutely Into every detail connected with the construction ol 
trusses, that no student need be ignorant of these matters."— /Vax^tco/ Engineer, 

Strains in Ironwork, 

THE STRAINS ON STRUCTURES OF IRONWORK; with 
Practical Remarks on Iron Construction. By F. W. Shsilds, M.Inst.C.Ei 
Second Edition, with 5 Plates. Royal 8vo, ss< c\o\\i. 
The student cannot find a better little book on tk^ subject."— Engineer. 
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Barlow's StrengthofMateriaUf enlarged byHumber, 

A TREATISE ON THE STRENGTH OP MATERIALS; 

with Rules for Application in Architecture, the Constnxction of Suspension 
Bridges, Railways, &c. By Pbtbr Barlow, F.R.S. A New Edition, Revised 
by his Sons, P. W. Barlow, F.R.S., and w. H. Barlow, F.R.S. ; to which 
are added, Experiments by Hodgkinson, Fairbairn, and Kirkaldt; and 
Formulas for Calculating Girders, &c. Arranged and Edited by V/n.HuMBni 
A-M. Inst.C.E. Demy 8vo, 400 pp., with zg ujrge Plates and numerous Wood* 
cuts, 1 8s. cloth. 

" Valuable alike to the student, tyro, and the experienced ptactltloner. It ivlll ahrmyi nnkfai 
fnture, as it has hitherto done, as the standard treatise on that particular subject." — Btnebieer. 

" There is no (^eater authority than Burlaw."— Suiidifi£^ News, 

" As a scientific work of the first class, it deserves a foremost place on the booksbelvef of ereiy 
dvll eni^eer and practical n.^chanic."— £'»^/irA Afechanic 

Cast Iron and other Metals^ Strength of. 

A PRACTICAL ESSAY ON THE STRENGTH OP CAST 
IRON AND OTHER METALS, By Thomas Trbdgold, C.B. Fifth 
Edition, including Hodgkin son's Experimental Researches. 8vo, zas. doth. 

Practical Mathematics. 

MATHEMATICS FOR PRACTICAL MEN: Being a Common- 
place Book of Pure and Mixed Mathematics. Designed chiefly for the nse 
of Civil Engineers, Architects and Surveyors. By Olinthus Grboort, 
LL.D., F.R.A.S., Enlarged by Henry Law, C.£. 4th Edition, carefully 
Revised by J. R. Young, formerly Professor of Mathematics, Belfast College. 
With 13 Plates. 8vo, £1 is. cloth. 

" The engineer or architect will here find ready to his hand roles fbr sohrlng nearly every matte- 
matlcal difficulty that may arise in his practice. The rules are in all cases explained by meus of 
examples, in which every step of the process is clearly worked out." — Builder. 

" One of the most serviceable books for practical mechanics. . . It is an Instructhre book fbi 
the student, and a text-book for tum who, having once mastered the subjects it treats of^ oeedi 
occasionally to refresh his memory upon theak."—BuiUin£r Hews, 

Railway Working, 

SAFE RAILWAY WORKING, A Treatise on Railway Acci- 
dents: Their Cause and Prevention; with a Description of Modem Appliances 
and Systems. By Clement E. Stretton, C.E., Vice-President and Con- 
sulting Engineer, Amalgamated Society ot Railway Servants. With lUos- 
trations and Coloured Plates. Third Edition, Enlarged. Crown 8vo, 3s. 6d 
cloth. 
*' A book for the engineer, the directors, the managers ; and. In short, all who wish for informal* 

tlon on railway matters will find a perfect encyclopaedia in ' Safe Railway Working.' "^Railwaj 

Review. 

" We commend the remarks on railway signalling to all railway managers, especially where* 

nniform code and practice is advocated."— ^(;r«/a/A'f Railway youmal, 

" The author may be congratulated on having collected, in a very convenient form, much 

valuable information on the prmcipal questions affecting the safe working of railways."— itctf. 

way Engineer. 

Heat, Expansion by, 

EXPANSION OF STRUCTURES BY HEAT, By John 
Keily, C.E., late of the Indian Public Works and Victorian Railway Depart- 
ments. Crown 8vo, 35. 6d. cloth. 

Summary of Contents. 
Section I. Formulas and Data. 



Section II. Metal Bars. 
Section III. Simple Frames. 
Section IV. Complex Frames and 

Plates. 
Section V. Thermal Conductivity. 



Section VI. Mechanical Forcb or 

Heat. 
Section VII. Work op Bxpamsioh 

AND Contraction. 
Section VIII. Suspension Bridges. 
Section IX. Masonry Structures. 



' The aim the author has set before him, viz., to show the effects of heat upon metallic and 
other structures, is a laudable one, for this is a branch of physics upon which the engineer or archi* 
tect can find but little reliable and comprehensive data in books." — Builder. 

" Whoever is concerned to know tne effect of changes of temperature on such structures as 
suspension bridges and the like, could not do better than consult Mr. Kelly's valuable and handy 
axDo^on of the geometrical principles involved in these cbaxiges."—Scoisnian, 

Field Fortification, 

A TREATISE ON FIELD FORTIFICATION, THE ATTACK 
OF FORTRESSES, AfJLJTARY MINING, AND RECONNOITRVKO ;fe.n 
Colonel L S. Macaulay, late Professor o*^otu^c«.Uonijiv>tte^:^,t^.,N^^^ 
wj'cb. Sixth Edition. CrownBvo. wiih scpata\eM\aaQS.\a^\^\K^.x'».^VjSb. 
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A RECORD OP THE PROGRESS OF MODERN ENGINEER- 
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en Siephesson, 6.E., M.F., p7r.5., &c., Bud capious deBCCiptlvG Lettei- 
Ai Specidcations, &c., £3 3J. half-moTOCco. 



BOMBER'S PROGRESS OP MODERN ENGINEERING. 
Third Sibibs. Imp. 41a, wllh 10 Double PIbUb, Photoenpbic Pormlt oi 

1, R. M'CleBD, lata Pres. InBt. C.E., and copiODB deservtiva Latletpnat, 
pacificatianB, ftc, £3 31. baU-moroeco. 
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THE POPULAR WORKS OF MICHAEL REYNOLDS 
("Tbb £n6Inb Drivbr's Frixmd "). 

Loeomotive'Engine Driving, 

LOCOMOTIVE-ENGINE DRIVING: A Practieal Manual fof 
Engineers in charge of Locomotive Engines. By Michabl Rbtmolds, Member 
oi the Society of Engineers, formerly Locomotive Inspector L. B.and S.C.R. 
Ninth Edition. Including a Key to the LocoifOTiVB Enqimx. Witii Illiis> 
trations and Portrait ot Author. Crown 8vo, 4s. 6d. clotti. 
" Mr. Reynolds has supplied a want, and has supplied it welL We can confident^ f^^^mmana 

the book, not only to the practical driver, but to everyone who takes an intstest ia tiie pegfanMiHf 

of locomotive engines."— TA* Eneineer. 

"Mr. Reynold^ has opened a new chapter In the Hteratore of the day. Of the practiol utSitir 

of this admirable treatise, we have to speak in terms of warm commendation."— Athetueum, 
" Evidently tne work ot one who Knows his subject ttiomm^bif"— RaUmay Service Otuutk. 
" Were the cautions and rules eiven in the book to become part of the erery-day woricinK ol 

fen " ■ .... . .. _ . 



our engfine-drivers, we mi^ht have fewer distressing accidents to dqpkMre." 

Stationary Engine Driving, 

STATIONARY ENGINE DRIVING: A Practical Manual pf 
Enpneeri in charge of stationary Engines. By Michabi. Rbtnolds. Fifth 
Edition. Enlarged, with Plates and Woodcuts. Crown 8vo, 4s. 6d. doth. 
"The author is thorougfhly acquainted with his subjects^ and his advice on the varloos potati 

treated is clear and practiod. . . . He has produced a manual iHdch is an exoeedins^ uaftil 

one for the class for whom it is specially \ntea6.ed,"—Bngineeri*tz. 

" Our author leaves no stone unturned. He is determined that his readers diall not only kaow 

something about the stationary engine, but all about W'—Ensrineer. 

"An engineman who has mastered the contents of Mr.Reynolds'sbook wHI require but Htdeactnal 

experience with boilers and engines before he can be trusted to look after them." — Ent^lishMetJumli, 

The Engineer, Fireman^ and Engine-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, and 

ENGTNE-BOY. Comprising a Historical Notice of the Pioneer Locomotive 

Engines and their Inventors. By Michael Reynolds. Second Edition, with 

Revised Appendix. With numerous Illustrations and Portrait of George 

Stephenson. Crown 8vo, 4s. 6d. cloth. {Just published, 

" From the technical knowledge of the author it will appeal to the railway man of to^y mois 

forcibly than anything written by Dr. Smiles. . . . The volume contains informatioa of a tadi* 

nical kmd, and facts that every driver should be fomiliar yrlth."—E^grUsA Mechanic 

"We should be glad to see this book in the possession of everyone in the ldnj;dom ^iriio liai 
ever laid, or is to lay, hands on a locomotive engine."— /rwi. 

Continuous Railway Brakes. 

CONTINUOUS RAILWAY BRAKES: A Practical Treatise <m 
the several Systems in Use in the United Kingdom; their Construction mid 
Performance. With copious Illustrations and numerous Tables. By Michabl 
Reynolds, Large crown 8vo, gs. cloth. 

" A popular explanation of the different brakes. It will be of great assistance In formliv pable 
opinion, and will be studied with benefit by those who take an mterest in the brake/^-T^vIM 
Mechanic. 

" Written with sufficient technical detail to enable the principle and relative connection of tbs 
various parts of each particular brake to be readily graspea."— Mechanical fFbrid, 

Engine-Driving lAfe. 

ENGINE-DRIVING LIFE : Stirring Adventures and Incidents 

in the Lives of Locomotive-Engine Drivers, By Michabl Rbtnolds. Tliird 

and Cheaper Edition. Crown 8vo, is. 6d. cloth. [jfust published, 

"From first to last perfectly fiiscinating. Wilkie CoIHns's most thrilUng conceptions are ttmnra 

into the shade by true incidents, endless in their variety, related in ev&ry page."— North ErttithMmO, 
"Anyone who wishes to get a real insight into railway life cannot do better than read * Bngjne- 

Driving Life' for himself ; and if he once take it up he will find that the author's enthusiasm lud red 



love of the engine-driving profession will carry hhn on till he has read every page." 

Pocket Companion for Enginemen^ 

THE ENGINEMAN* S POCKET COMPANION AND PRAC- 
TICAL EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS, 
AND MECHANICS.^ By Michael Reynolds. With Forty-five Illnstra- 
tions and numerous Diagrams. Third Edition, Revised. Roysd iSmo, 3s. 6<i^ 
strongly bound for pocket wear. 

This admirable work is well suited to accomplish its object, being the honeat woriananshlp of 
competent engineer." — Glasgow Herald. 

" A most meritorious work, giving in a succinct and practical form all the Information an engine 

minder desirous of mastering the sdentific principles of bis dai^v caUix^ 'Mo>jld. tecviire.'*— 7X« 

ifiUer. 

"A boon to those who are striving to become efiicventmecaxacE&ca."— Dailar ClMr«nld«% 
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MAIUNE ENQINEERINQ, SHIPBUILDING, 

N AVIQATION, e tc. 

BockeUBoohfar NoA^al Architects and ShipbuUderSf 

THE NAVAL ARCHITECT'S AND SHIPBUILDER* i> 
POCKET-BOOK of Fomnaa.Rules, and Tables.and MARINE ENGINEER*S 
AND SURVEYOR'S Handy Booh of Reference. By Clement Mackrow, 
Member of the Institution of Naval Architects, Naval Drau^tsman. Fifth 
Edition, Revised and Enlarged to 700 pages, with upwards of 300 Illustra- 
tions. Fcap., 12s. 6d. strongly bound in leather. 

Summary op Contents. 



Signs and Symbols, Decimal Frac* 
TioNs. — Trigonometry. — Practical 
Geometry. — Mensuration. — Cen- 
tres AND Moments op Figures. — 
Moments op Inertia and Radii op 
Gyration. — Algebraical Expres- 
sions por Simpson's Rules. — Me- 
chanical Principles. — Centre op 
Gravity.— Laws op Motion.— Dis- 
placement, Centre op Buoyancy. — 
Centre op Gravity op Ship's Hull. 
— Stability Curves and Metacen- 
trbs. — Sea and Shallow-water 
Waves.— Rolling op Ships.— Pro- 
pulsion AND Resistance op Vessels. 
— Speed Trials. — Sailing, Centre 
OP Epport.— Distances down Rivers, 
Coast Lines. — Steering and Rud- 
ders OP Vessels. — Launching Cal- 
culations AND Velocities. — Weight 
OP Material and Gear.— Gun Par- 
ticulars AND Weight. — Standard 
Gauges. — Riveted Joints and Rivet- 
ing. — Strength and Tests op Mate- 
rials. — Binding and Shearing 
Stresses, etc.— Strength opShapt- 
ING, Pillars, Wheels, etc. — Hy- 
draulic Data, etc.— Conic Sections, 
Catenarian Curves. — Mechanical 
Powers, Work. — Board op Trade 
Regulations por Boilers and En- 
gines. — Board op Trade Regula- 



por Boilers.— Lloyd's Weight of 
Chains.— Lloyd's Scantlings por 
Ships.— Data op Engines and Ves- 
sels. -Ships' Fittings and Tests.— 
Seasoning Preserving Timber.— 
Measurement op Timber. — Alloys, 
Paints, Varnishes. — Data por 
Stowage. — Admiralty. Transport 
Regulations. — Rules por Horse- 
power, Screw Propellers, etc.— 
Percentages por Butt Straps, etc. 
— Particulars op Yachts.— Masting 
AND Rigging Vessels.— Distances 
OP Foreign Ports. — Tonnage 
Tables. — Vocabulary of French 
AND English Terms. — English 
Weights and Measures. — Foreign 
Weights and Measures. — Decimal 
Equivalents. — Foreign Money.— 
Discount and Wage Tables.— Use- 
ful Numbers and Ready Reckoners 
— ^Tables op Circular Measures.— 
Tables op Areas op and Circum- 
ferences OP Circles. — ^Tables of 
Areas op Segments of Circles.— 
Tables of Squares and Cubes and 
Roots op Numbers. — Tables of 
Logarithms op Numbers. — Tables 
OP HyperbolicLogarithms. — ^Tables 
OP Natural Sines, Tangents, etc.— 
Tables of Logarithmic Simbs, 
Tangents, etc. 



TioNS FOR Ships.— Lloyd's Rules 

" In these days of advanced knowledge a work like this is of the greatest value. It contains • 
Tast amount of infonnation. We unhesitatingly say that it is the most valuable compilation for its 
si>ecific purpose that has ever been printed. No naval architect, engineer, surveyor, or seaman, 
wood or iron shipbuilder, can afford to be without this yrorW,"— Nautical Magazine. 

"Should be used by all who are engaged in the construction or designs of vessels. . . . Will 
be found to contain the most useful tabws and fbrmulse required by shipbuilders, carefully collectad 
from the best authorities, and put together in a popular and simple ioma."— Engineer. 

"The professinial shipbuilder has now, m a convenient and accessible form, reliable data for 
solvingmany of the niunerous problems that present themselves in the course of his work." — Iron. 

"There is no doubt that a pocket>book of this description must be a necessity in the ship- 
building trade. . . . The vdume contains a mass of useful information clearly expressed and 
presented in a handy farm."— Marine Engineer, 

Marine Engineering. 

MARINE ENGINES AND STEAM VESSELS (A Treatiu 
on). By Robert Murray, C.E. Eighth Edition, thoroughly Revised, with 
considerable Additions by the Author and by George Carlisle, C.E., 
Senior Surveyor to the Board of Trade at Liverpool, zamo, 5s. cloth boards. 
" Well adapted to give the young steamship engineer or marine engine and boiler maker a 
general Introduction into hte practical work."— itfiecAanieo/ IVorld, 

' ' We feel sure that this thoroughly revised edition wlU continue to be as popular in the future 
as It has been in the past, as, for its sice, it contains more useful infonnation than ny similar 
XxvaO^ia."— Industries. 

" As a compendious and useful guide to engineers of our mercantile and royal naAal services. 
we should say it cannot be surpassed."— ^Mt/rfins" News. 

'< Tbe iaforwation given is both sound and sensible, and -wciSL <\uaSit&«QL \n ^t«^ ^«»m% wa^ 
«vliV i!uuids on the stra^fat road to the extra chief's cecti&cale. . . . VlosX >aaB\vi\\ov»5N«?i«t^'. 
taspecton, dnmaflitsmcn, and young engioeeis."— Gfo^TVW HcroUU 
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ElnglUh'Freneh JHctionary of Sea Terms. 

TECHNICAL DICTIONARY OF SEA TERMS, PHRASES 
AND WORDS USED IN THE ENGLISH & FRENCH LANGUAGES. 
(English-French, French-English). For the Use of Seamen, Engineers, 
Pilots, Ship-builders, Ship-owners and Ship-brokers. Compiled by W 
PiRRiB, late of the African Steamship Company. Fcap. 8vo, 5s. cloth limp 

{Just pMblishel 

Focket-Book for Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOR- 
MULJB FOR MARINE ENGINEERS. By Frank Proctor, A.I.NJk. 
Third Edition. Royal samo, leather, gilt edges, with strap, 4s. 

"We recommend It to our readers as going far to supply a loiig>fUt want."— JViaww/SrieNa. 
"A most useful companion to all marine engineers."— trntfurf Serviet Gumtttt, 

Introduction to Marine Engineering. 

ELEMENTARY ENGINEERING : A Manual for Young MariM 
Engineers and Apprentices, In the Form of Questions and Answers on 
Metals, Alloys, Strength of Materials, Construction and Management ot 
Marme Engines and Boilers, Geometry, &c. &c. With an Appendix of Useful 
Tables, By John Sherrkm Brswbr, Government Marine Surveyor, Hong* 
kong. Second Edition, Revised. Small crown 8vo, as. cloth. 

" Contains much vaiuaole information for the class for whom it is intended, especially in dx I 
chapters on the mans^ement of boilers and engines."— Abi^/^ia/ MagaHnt, \ 

* A useful introduction to the more elaborate XvsXAiiOo}a."—Scotsmiut. 

" To a student who has the requisite desire and resolve to attain a thoroagh knowledge. Mi. 
Brewer offers decidedly useful help."— ^M«m««m. 

Navigation. 

PRACTICAL NAVIGATION, Consisting of Thb SAiLOR'b 
Sba-Book, by James Greenwood and W. H. Rossbr; together with the 
requisite Matnematical and Nautical Tables for the Working of the Problems, 
by Henry Law, C.B., and Professor J. R. Younq. Illustrated. zafflo,7i. 
strongly half-bound. 

SaUmaking, 

THE ART AND SCIENCE OF SAILMAKING, By Samuel 
B. Sadler, Practical Sailmaker, late in the employment of Messrs. Ratsey 
and Lapthorne, of Cowes and Gosport. With Plates and other Illustratioas. 
Small 4to, iss. td, cloth. 

Summary op Contents. 
Chap. I. The Materials used and —VI. On Allowances. — VII. Calcu* 



THEIR Relation to Sails. — II. On 
THE Centre of Effort.— III. On 
Measuring. — IV. On Drawing.— V. 
On THE Number of Cloths required. 



LATioN OF Gores.— VIII. On Cuttimg 
Out.— IX. On Roping.— X. On Dia- 
gonal-Cut Sails.— XI. Concludimo 
Remarks. 




"This work is very ably written, and is illustrated by diag^rams and carefnlly- worked calcub 
tlons. The work should be in the hands of every sailmaker, whether employer or employed, as it 
cannot fail to assist them in the pursuit of their important avocations."— /x^ of IVig^ht He^ytld. 

" This extremely practical work gives a complete education in all the branches of the maso- | 

acture. cutting out. roping, seaming, and goring. It is copiously illustrated, and will form a first ' 

rate text-book and f^uiae."— Portsmouth Times. i 

" The author of this work has rendered a distinct service to all interested in the art of sal- i 
making. The subject of which he treats is a congenial one. Mr. Sadler is a practical sailmaV**. 
and has devoted years of careful observation and study to the subject ; and the results of tbi 
experience thus gained he has set forth in the volume before MS."—Steamship» \ 

m 

Chain Cables, I 

CHAIN CABLES AND CHAINS, Comprising Sizes and * 

/ables and Chains, 
Cables and Chains, 
Historical Notes, Acts of Parliament, Statutory Tests, Charges for Testiiu, 
List of Manufacturers of Cables, &c. &c. By Thomas W. Traill, F.E.ILVU 
M. Inst. C.E., Engineer Surveyor in Chief, Board of Trade, Inspector of 
Chain Cable and Anchor Proving Establishments, and General Superio- 
tendenti Lloyd's Committee on Proving Establislunents. With numerou 
Tables, Ulaatrationa and lAt)iog;cav\uc Dtvn'va^^, ^^^^ {.% ^. ^<^^ 
" Jt contains a vast amount of vaknbiA Inionnattwtu Vi««Qds« iMin&xa\iApwDttB«.xAi 
a complete and standard work of lofsranott oa Um wftatocfc:'— N«4t4<»l Ma«M<M«. 
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MINING AND METAL LURGY. 

Mining Machinery. 

MACHINERY FOR METALLIFEROUS MINES : A Practical 
Treatise for Minine Engineers, Metallurgists, and Managers oi Mines. By 
£. Henry Davibs, M.E., F.G.S. Crown 8vo, 580 pp., with upwards of 300 
Illustrations, X25. 6d. cloth. [Just published, 

" Mr. Davies, in this handsome volume, has done the advanced student and the manager of 

mines good service. Almost every kind of machinery in actual use is carefully described, and the 

nroodcuts and plates are good." — Atherutum. 

" From cover to cover the work exhibits all the same characteristics which excite the confi- 

dence and attract the attention of the student as he peruses the hrst pa^e. The work may safely 

be recommended. By its publication the literature connected with the mdustry will be enriched, 

and the reputation of its author enhanced." — Mining- youmal. 

"Mr. Davies has endeavoured to bring before his readers the best of everything in modem 

mining appliances. His wivk carries internal evidence of the author's impartiality, and this con- 

ititutes Oiie of the great merits of the book.* Throughout his work the criticisms are based on his 

own or other reliable experience.' —Iron and Steel Trades' youmal. 

" The work deals with nearly every class of machinery or apparatus likely to be met with or 

required in connection with metalliferous mining; and is one which we have every confidence in 

TeconuaeanUng."— Practical Engineer. 

MetaUiferaus Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D. C. Davies, F.G.S., Mining Engineer, &c., Author oi "A 
Treatise on Slate and Slate Quarrying." Fifth Edition, thoroughly Revised 
and much Enlarged, by his Son, E. Henry Davies, M.E., F.G.S. With about 
150 Illustrations. Crown 8vo, X25. 64. cloth. 
"Neither the practical miner nor the general reader interested In mines can have a better book 

or his companion and his guide."— Minin^r youmal, [Mining IVorU. 

"We are doing our readers a service m calling their attention to this valuable work." 
" A book that will jot only be useful to the geologist, the practical miner, and the metallurgist 

but also very interesting to the general public."— /r<?n. 

" As a liistory of the present state of mining throughout the world this book has s real value 

■nd it supplies an actual want."— ^M<M<rMM. 

Earthy Minerals and Mining, 

A TREATISE ON EARTHY dr» OTHER MINERALS AND 
MINING, By D. C. Davies, F.G.S., Author of " Metalliferous Minerals,' 
&c. Third Edition, revised and Enlarged, by his Son, E. Henry Davies, 
M.E., F.G.S. With about zoo Illustrations. Crown 8vo, X25. 6d. cloth. 
" We do not remember to have met with any English work on mining matters that contains 
the same amount of information packed in equally convenient form,"— Academy. 

" We should be inclined to rank it as among the very best of the handy technical and trades 
manuals which have recently appeared."— ^HMrA Quarterly Review. 

MetaUiferous Mining in the United Kingdom. 

BRITISH MINING : A Treatise on the History, Discovery, Practical 
Development, and Future Prospects of Metalliferous Mines in the United King* 
dom. By Robert Hunt, F.R.S., Editor of " Ure's Dictionary of Arts, 
Manufactures, and Mines," &c. Upwards of 950 pp., with 230 Illustrations. 
Second Edition. Revised. Super-royal 8vo, £2 2S. cloth. 

" One of the most valuaoie works of reterence ot modem times. Mr. Hunt, as Keeper of Mining 
Records of the United Kingdom, has had opportunities for such a task not enjoyed by anyone else 
and has evidently made the most ot them. . . . The language and style adopted are good, and 
the treatment of the various subjects laborious, conscientious, and sc{eDX:i!hc."—MngineeHnfr. 

"The book is, in fact, a treasure-house of statistical information on mining subjects, and we 
Icnow of no other work embodying so ereat a mass of matter of this kind. Were this the only 
merit ef Mr. Hunt s volume, it would be sufficient to render it indispensable in the library of 
everyone interested in the development of the mining and metallu^cal industries of this country. 
~-Atfuneeunu 

" A mass of Information not elsewhere available, and of the greatest value to those who may 
be Interested in our great mineral industries."— ^M^'neer. 

Underground Bumping Machinery^ 

MINE DRAINAGE, Being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with a Descrip- 
tion of a large number of the best known Engines, their General Utility and 
the Special Sphere of their Action, the Mode of their Application, and 
their merits compared with other forms of Pumping Machinery. By Stephen 
MiCHBLL. 8vo, 155. cloth. 
**Will be highly esteemed by colliery owners and lessees, mining engineers, and students 

generally who require to be acquainted with the best means of securing the drainage of mines. It 

te a most valuable woric, and stands almost alone la the literature of steam pumping machlnexv.- 

CMieryGMonUaft. 

"Much valuable Infonnatlon Is given, so that the book \s ^^otQui|£ciK<| '•not^i oil %Xk «sXvs&v!««^ 

ir ca l atum amongst practical men and purchasers of mac\ii&eKy*"»Mining *f ouvnal« 
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Prospecting far OoM and other Metals. 

THE PROSPECTOR'S HANDBOOK: A Guide for the Pro- 
spector and Traveller in Search of Metal-Bearingor other Valuable Minerals. 
By J. W. Anderson, M.A. (Camb.), F.R.G.S., Author of "Fiji and New 
Caledonia." Sixth Edition, thoroughly Revised and much Bniareed. SmaU 
crown 8vo, 3s. 6d. cloth ; or, 4s. 6d. leather, pocket-book foi^p, with tuck. 

Uust pubUshed, 
"Will supply a much felt want, especially among Colonists, in whose way are so often tfaiom 
oiany mineralogical si>ecimens die value of which it is difficult to detennine.— ^M^ftiMMr. 

" How to find commercial minerals, and how to identify them when ttauey are fbond, an tiia 
leadinsf points to which attention is directed. The author has managed to pack as much practical 
detidl mto his pages as would supply material for a book three times its sise." — Mining' JounuU 

Mining Notes and Formulee. 

NOTES AND FORMULA FOR MINING STUDENTS, By 

iOHN Herman Merivalb, M.A., Certificated Colliery Manager, Professor of 
fining in the Durham College of Science, Newcastle-upon-Tyne. Third 
Edition, Revised and Enlarged. Small crown 8vo, 3$. M. cbth. 
" Invaluable to anyone who is working up for an examination cm mining sabJects.''-^fVM md 
Coal Trades Review. 

" The author has done his work In an exceedingly caeditable manner, and has produced a book 
tiiat will be of service to students, and those who are practically engaged in mining operatiooa."- 
Bnginetr, 

Handybook for Miners, 

THE MINER'S HANDBOOK : A Handy Book of Referenceon 
the Subjects of Mineral Deposits, Mining Operations, Ore Dressing, Ac. 
For the Use of Students and others interested in Mining matters. Compiled 
by John Milne, F.R.S., Professor of Mining in the Imperial University (rf 
Japan. Revised Edition. Fcap. 8vo, 7s. 6d. leather. [Just publisnti, 

" Professor Milne's handbook is sure to be received with favour by all connected with rabloKi 
and will be extremely popular among students."— ^/A^n^TMW^. 

Miners^ and Metallurgists' Bocket-Booh. 

A POCKET-BOOK FOR MINERS AND METALLURGISTS. 

Comprising Rules, Formulas, Tables, and Notes, for Use in Field and Office 
Work. By F. Danvers Power, F.G.S., M.E, Fcap. 8yo, gs. leather. 
" This excellent book is an admirable example of its kind, and ought to find a la^^e sale 
amongst English-speaking prospectors and mining eD^e«K."—EHtrineeriHgr. 

" A useful vade-mecutn containing a mass of rules, formulae, talues. and various other infonaa 
tion, necessary for daily reference."— /r&n. 

Mineral Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER*S COMPLETB 
GUIDE, comprising a Treatise on Improved Mining Surv^ing and the Valiur 
tion of Mining Properties, with New Traverse Tables, By Wm. Lintbrm. 
Third Edition, Enlarged, zamo, 4s. cloth. 
" A valuable and thoroughly trustworthy guide."— /rvM and Coal Trades Review. 

Asbestos and its Uses. 

ASBESTOS : Its Properties t Occurrence, and Uses, With some 
Account of the Mines of Italy and Canada. By Robert H. Jones. With 
Eight Collotype Plates and otner Illustrations. Crown 8vo, zas. 6d, cloth. 
" An interesting and invaluable yroik."— Colliery Guardian* 

.^SoiytiJiOsi'ves 

A HANDBOOK ON MODERN EXPLOSIVES. Being a 
Practical Treatise on the Manufacture and Application of Dynamite, Gun* 
Cotton, Nitro-Glycerine, and other Explosive Compounds. Including the 
Manufacture of Collodion-Cotton. By M. Eisslbr, Author of " The Metal* 
lurgy of Gold," &o. Crown 8vo, xo5. 6d. cloth. 
"Useful not only to the mmer, but also to officers of both services to whom blasting and tb» 

us^ of explosives generally may at any time become a necessary auxiliary."— Aiot/wne. 

" A veritable mine of mtormanun on the subject of explosives employed for military, mining 

and blasting purposes." — 4rtf*y and Navy Gaxette, 

Iron. Metallurgy of. 

METALLURGY OF IRON. Containing History of Iron Manu- 
fActnre, Methods of Assay, and Ana\\%e% ol\xoxi.Ox^%^'9x^»)fiA»ft&<^{ Mlana- 
/ac^ure of Iron and Steel, &o. By tt."BK\3E.^uk»,'B.O,'&., >w.^s»:tt.. '^^'^ 
nuiaerous Illustrations. Sixth "Edition, "BuAsx^ftA. xamo^v*^*^^"^* 
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Colliery Management* 

THE COLLIERY MANAGER'S HANDBOOK: A Compre- 
hensive Treatise on the Laying-out and Working of Collieries, Designed as 
a Book of Reference for Colliery Managers, and for the Use of Coal-Mining 
Students preparing for First-class Certificates. By Caleb Pambly, Mining 
Engineer and Surveyor; Member of the North of England Institute of 
Mining and Mechanical Engineers ; and Member of the South Wales Insti- 
tute of Mining Engineers. With nearly 500 Plans, Diagrams, and other 
Illustrations. Second Edition, Revised, with Additions. Medium 8vo, about 
700 pages. Price £1 5s. strongly bound. 

Summary of Contents. 



Geology. — Search for Coal.— 
Mineral Leases and other Hold- 
ings. — Shaft Sinking.—Fitting Up 
THE Shaft and Surface Arrange- 
ments.— Steam Boilers and their 
Fittings. — Timbering and Walling. 
— Narrow Work and Methods of 
Working. — Underground Convey- 
ance. — Drainage. — The Gases met 
with in Mines : Ventilation. — On 
THE Friction of Air in Mines.— 



The Priestman Oil Engine ; Petro- 
leum and Natural Gas -Surveying 
AND Planning. — Safety Lamps and 
Fire- Damp Detectors. — Sundry and 
Incidental Operations and Appli- 
ances. — CollikryExplosions. — Mis- 
cellaneous Questions & Answers. 

Appendix: Summary of Report of 
H.M. Commissioners on Accidents 
in Mines. 



♦** Opinions of the Press. 

" Mr. Pamely has not only given us a comprehensive reference book of a very high order, 
suitable to the requirements of mining engineers and colliery managers, but at the same time has 

Srovided mining students with a class-book that is as interesting as it is instructive." — Colliery 
fanager. 

"Mr. Pamely 's work is eminently suited to the purpose for which it is intended — ^being clear, 
Interesting, exhaustive, rich in detail, and up to date, givin? descriptions of the very latest 
machines m every department. ... A mining engineer could scarcely go wrong who followed 
this work."— C0//ifry Guardian. 

"This is the most complete 'all round' work on coal-mining published in the English 
language. . . . No library of coal-mining books is complete without it." — Colliery Etti^^teer 
(Scranton, Pa., U.S.A.). 

" Mr. Pamely's work is in all respects worthy of our admiration. No person in any responsibla 
position connected with mines should be without a copy." — kVestminsttr Review. 

Coal a/nd Iron* 

THE COAL AND IRON INDUSTRIES OP THE UNITED 
KINGDOM. Comprising a Description of the Coal Fields, and of the 
Principal Seams of Coal, with Returns of their Produce and its Distribu- 
tion, and Analyses of Special Varieties. Also an Account of the occurrence 
of Iron Ores in Veins or Seams ; Analyses of each Variety ; and a History of 
the Rise and Progress of Pig Iron Manufacture. By Richard Meade, Assistant 
Keeper of Mining Records. With Maps. 8vo, £1 8s. cloth. 
"The book is one which must find a place on the shelves of all interested In coal and Iron 

production, and in the iron, steel, and other metallui^gical i3aAQSXxitt&."^Bt%grineer. 

•• Of this book we may unreservedly say that it is the best of its class which we have ever met 

... A book of reference wluch no one engaged in the iron or coal trades should omit firom his 

library "—Iron and Coal Trades Review. 

Coal Mining. 

COAL AND COAL MINING: A Rudimentary Treatise on. By 
the late Sir Warington W. Smyth, M.A., F.R.S., &c.. Chief Inspector of the 
Mines of the Crown. Seventh Edition, Revised and Enlarged. With 
numerous Illustrations. lamo, 4s. cloth boards. 
"As an outline is given of every known coal-field in this and other countries, as well as of the 

iwhidpal methods of working, the book will doubtless Interest a very large number of readers."— 

Miningr yottmal. 

Subterraneous Surveying. 

SUBTERRANEOUS SURVEYING, Elementary and Practical 
Treatise on, with and without the Magnetic Needle. By Thomas Fen wick, 
Surveyor of Mines, and Thomas Baker, C.E. lUust. lamo, 35. cloth boards. 

Oranite Quarrying. 

GRANITES AND OUR GRANITE INDUSTRIES. By 
George F. Harris, F.G.S., Membre de la Soci6t6 Beige de G^ologie, Lec- 
turer on Economic Geology at the Birkbeck Institution, &c. With Illnstra- 
tions. Crown 8vo, zs. 6d. cloth. * 

" A clearly aad well-written manual on the granite industry." —Scotsman. 

" An interesting work, which will be deservedly esteemed."— Co/Zi^ry Guardian. 

" An exceedingly interesting and valuable monograph ou a sctoiecX. •w>AO\\ka&V\>Jck«t^Q \ft.«s««ft. 
unaccountably little attention in the shape of systematic Utecaxv treatavexwl."— ScottisK lAodcr. 
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Goldf Met€Ulurgy of. 

THE METALLURGY OF GOLD : A Practical Treatise on the 

Metallurgical Treatment of Gold-bearing Ores. Including the Processes of 
Concentration and Chlorination, and the Assaying, Melting, and Refining of 
Gold. By M. Eisslbr, Mining Engineer and Metsulorncal Chemist, tormerl; 
Assistant Assayer of the U. S. Mint, San Francisco. Third Edition, Revised 
and greatly Enlarged. With 187 Illustrations. Crown 8vo, xas. 6d. doth. 

" This book thoroughly deserves its title of a * Practical Treatise.' The whole proce« of gdd 
mOUnfif, from the bre^ing^ of the quartz to the assay of the btillioa, is described in dear and 



orderw narrative and with much, but not too much, fulness of dtAaaL''—Salurday Revtew. 

** The work is a storehouse of information and valuable data, and we wtnmty iy r^^f^tmn^fnA itto 
all professional men engaged in the gold-mining industry." — Minifig^ ycumaZ 

Gold Extraction* 

THE CYANIDE PROCESS OF GOLD EXTRACTION : and 
its Practical Application on the Witwatersrand Gold Fields in South Africa. 
By M. EissLER, M.E., Mem. Inst. Mining and Metallurgy, Author of "Tlie 
Metallurgy of Gold," &o. With Diagrams and Working Drawings. Large 
crown 8vo, ys, 6d, cloth. [yust fmbliskM. 

" This book is Just what was needed to acquaint mining men with the actual working of a pro- 
cess which is not only the most popular, but is, as a general rule, the most successful for the extrac- 
tion of gold from tailings."— J/»M»>f^ yourtial. 

" The work will prove invaluable to all interested in gold mining, whether metallurgists or as 
investors."— CA^wio*/ News. 

SilveTf Metallurgy of. 

THE METALLURGY OF SILVER : A Practical Treatise on 
the Amalgamation, Roasting, and Lixiviation of Silver Ores. Including the 
Assaying, Melting and Refining, of Silver Bullion. By M. Eissler, Author 
of <'The Metallurgy of Gold,^' &c. Second Edition, Enlarged. With 150 
Illustrations. Crown 8vo, los. 6^. cloth. 

' ' A practical treatise, and a technical work which we are convinced wfll supply a long-fUt wait I 
amongst practical men, and at the same time be of value to students and others mcluect^ coanected ' 
with the mdustries."— AftMt'n^ youmal. 

" From first to last the book is thoroughly sound and reHaUe." — CMiery Guardian, 
" For chemists, practical nfiiners. assayers, and investors aUke, we do not know <k any irock 
on the subiect so handy and yet so comprehensive."— (rAuiSvw Herald, 

Tjeadj MetaUurgy of. 

THE METALLURGY OF ARGENTIFEROUS LEAD: A 
Practical Treatise on the Smelting of Silver-Lead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modern Smelting Furnaces and Plants in Europe and 
America. By M. Eissler, M.E., Author of "The Metallurgy of Gold," && 
Crown 8vo, 400 pp., with 183 Illustrations, 125. 6d. cloth. 

" The numerous metallurgical processes, which are fully and extensively treated of. embrace 
aU the stages experienced in the passage of the lead from the various natural states to its issue 
from the refinery as an article of comTaerce."— Practical Engineer. 

" The present volume fully maintains the reputation of the author. Those who wish to obtain 
a thorou£[h insight into the present starte of this industry cannot do better than read this Tolume, 
and all mming engineers cannot fail to find many useful hints and suggestions in it." — Industries. 

" It is most carefully written and illustrated with capital drawings and diagrams. In feet, it is 
the work of an expert for experts, by whom it will be prized as an indispensable text-book."— 
Bristol Mercury. 

Iron Mining. 

THE IRON ORES OF GREAT BRITAIN AND IRELAND: 

Their Mode of Occurrence, Age, and Origin, and the Methods of Searching 
for and Working them, with a Notice of some of the Iron Ores of Spain. 
By J. D. Kendall, F.G.S., Mining Engineer. Crown 8vo, ids. cloth. 

" The author Itas a thorough practical knowledge of his subject, and has supplemented a caie- 
ful study of the available literature by unpublished mformation derived from his own observations. 
The result is a very useful volume which cannot fail to be of value to all interested in the iron 
industrv of the country." — Industries. 

" Mr. Kendall is a great authority on this subject and writesf rom personal observatkm."— 
Colliery Guardian. 

"Mr. Kendall's book is thoroughly well done, \tv\t VYvete %t« >i!t\« o\3L>d^«& ^ ^tw'^V&^Qirv of 
ore mining in every centre and there is everytVdng t!tvax -we -wma to Vltvon* «& xa ^t i\a.t&!:x<» ^I^^ga 
ores of each distnct, their commercial value and \,\xft cost ol •"woxVjm^ \^«ax''— iron and ^«a 
rrades jfoumal. 
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ELECTRICITY, ELECTRICAL ENGINEERING, etc. 
I>ynafno Management. 

THE MANAGEMENT OF DYNAMOS: A Handybook of 
Theory and Practice for the Use of Mechanics, Engineers, Students and 
others in Charge of Dynamos. By G. W. Lummis Patbrson. With nume- 
rous Illustrations. Crown 8vo, 3s. 6d. cloth. [Just published. 

EHectrical Engineering* 

THE ELECTRICAL ENGINEER'S POCKET-BOOK OP 

MODERN RULES, FORMULA, TABLES. AND DATA, By H. R. 
Kbmpb, M.Inst.E.E., A.M.InstC.E., Technical Officer, Postal Telegraphs, 

Author of " A Handbook of Electrical Testing," Sec, Second Edition, 

thoroughly Revised, with Additions. Royal samo, oblong, 55. leather. 

*'There is very little in ttM Shape of fonnnlaeor data wlilch the elactridu is lUkely to want 
In a hurry which cannot be found In Its pages."— PmcMiw/ Bngin^r. 

" A Terr useful book of reference for daily use in practical electrical engineering and its 
vaitoos appficatioos to the Industries of the present day."— /tvm. 

" It is the best book of its kbui."—EltcMemi BngiUer. 

"Well arranged and compacL The * Electrical Engineer's Pocke^Book ' Is a good one."— 
ElectriciaM. [Review 

" Strongly lecommended to thote engaged la the vailoas electrical Industries."— ^/^e^y-Kn/ 

W^etrie lAghting* 

ELECTRIC LIGHT FITTING : A Handbook for Working 
Electrical Engineers, embodying Practical Notes on Installation Manage- 
ment. By John W. Urquhart, electrician. Author of " Electric Lieht," £c. 
With numerous Illustrations. Second Eaition, Revised, with Aoditional 
Chapters. Crown Bvo, 5s. cloth. 
" This rolume deals with what may be termed the mechanics of electric lighting, and Is 

addressed to men who are already engaged in the work or are training for It. The work traverses 

a fgrent deal of ground, and may oe rMcT as a sequel to the same author's usefiil work on ' Elediic 

L^ht' "—Blectrician, 

** This Is an attempt to state In the simplest language the precautions which should be adopted 

In <n«*amfnr the dectric'Ught^and to give information, Tor the guidance of those who have to run 

the plant when InstalledT The boMC Is well worth the perusal of the workmen for whom it Is 

wtlttea."—EUctricai Review, 

" We have read this book with a good deal of pleasure. We beUeve that the book will be of 

use to practical workmen, who wHl not be alarmed by finding mathematical formulae which they 

are unaole to }mdtastand."Slectrical Piattt, 

Electric Light. 

ELECTRIC LIGHT : Its Production and Use. Embodying Plain 
Directions for the Treatment of Dynamo-Electric Machines, Batteries. 
Accumulators, and Electric Lamps. By J. W. Urqurart, C.E., Author of 
"Electric Light Fitting," "Electroplating," &c. Fifth Edition, carefully 
Revised, with Large Additions and 145 Illustrations. Crown 8vo, 7s. 6J. cloth. 
" The whole ground oi electric Ugfating Is more or less covered and explained in a very cleat 
and concise maiinet."—Electrica/ Review. 

*' Contains a good deal c^ very interesting information, especially in the parts where the 
author gives dimensions and woridng costs."— Eiectrical Engineer. 

" A miniature vade-mecum of the salient facte connected with the science of electric Iigh^ 
itig."— Electrician. 

"You cannot for your purpose have a better book than 'Electric Light,' by Urquhart"— 
Engitieer. 

** The book Is by &r the best that we have yet met with on the snhiecL"—Aihenaum. 

Construction of Dynamos* 

DYNAMO CONSTRUCTION: A Practical Handbook for the Use 
of Bngiiuer Constructors and EUctricians-in-Charge, Embracing Frame- 
work BnUding, Field Magnet and Armature Winding and Grouping, Com- 
pounding, &c. With Examples of leading English, American, and Conti- 
nental Dynamos and Motors. By J. W. Urquhart, Author of " Electric 
Light," "Blectric Light Fitting," &c. Second Edition, Revised and En- 
larged. With 114 Illustrations. Crown 8vo. ys. 6d. cloth. IJust published. 
" Mr. Urquhatf s book b the first one which deals with these matters fai such a way that the 
• " • ■• — ... - readable, and the author leads his 

' Review. 

lis volume a handbook of 

great practical value to engineer constructors and electricians in charge."— Scotsman. 

" ' Dsmamo Construction ' more than sustains the high cYvatact^t ol >?&» 'n^** '^^^tS^ 
puMcatitms. It Is santo be widely read by the large and tapVdlv-Vactca&Sxvi xMSsawx «& viaK»». 
mlectricians. "—Gtasgyw Iferald. 

"A book for wUcb a demand has long e^dsted."— M«c/tan<cai H^orld. 




\ 
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A New IHctionary of Electricity. 

THE STANDARD ELECTRICAL DICTIONARY. APopu. 
lar Dictionary of Words and Terms Used in the Practice of Electrical Eo|^ 
neering. Containing upwards of 3,000 Definitions. By T. O'Connor Sloaxk 
A.M., Ph.D., Author of "The Arithmetio of Bleotrioity,*' &c CrowaSvo, 
630 pp., 350 Illustrations, ys. 6d. cloth, 15^^ Published, 

" The work has many attractive features in it, and is beyond doubt, a weuput togetber and 
useful pubUcation. The amount of ground covered mayb« ^fathered from the fact that fa the 
index aoout 5.000 references will be found. The includon of such comparatively modem voids 
as ' impedence,' 'reluctance,' &c., shows that the author has desired to be up to date, and indeed 
there are other indications cf( carefulness of compilation. The work is one which does the anAfor 
great credit and it should prove of great value, especially to students." — Eledriceil Revitm. 
Very complete and contains a large amount of useful information. " — Indtutries. 
"An encyclopaedia of electrical science in the compass of a dictionary. The infranutiai 
given is sound ana clear. The book is well printed, well illustrated, and well up to date, and mai 
be confidently recommended."— ^MJ/inEfr. 

" The volume is excellently printed and illustrated, and should form part of the Kbmyof 
every one who is connected with electrical matters."— ^ort/warv TrtuU ifoumaL 

Electric Lighting of Ships. I 

ELECTRIC SHIP.LIGHTING : A Handbook on the Practical 
Fitting and Running of Ship's Electrical Plant. For the Use of Shipowners 
and Builders, Marine Electricians, and Sea-going Bnglneers-in-Cbarge. By 
J. W, Urquhart, C.E. With 88 Illustrations. Crown Svo, 7s. &/. cloth. 

" The subject of ship electric lighting is one of vast importance in these days, and Mr. Urqu- 
hart is to be highly complimented for placing such a valuable work at the service of the practical 
marine electrician." — Tiu Steatnshi^. 

" Distinctly a book which of its kind stands almost alone, and for which there shook! be a 
demand." — EUctrical Review. 

Country House Electric Lighting. 

ELECTRIC LIGHT FOR COUNTRY HOUSES : A Practical 
Handbook on the Erection and Running of Small Installations, with par 
ticulars of the Cost of Plant and Working. By J. H. Knight. Crown Sro, 
IS. wrapper. [Jitst published. 

Electric Lighting* 

THE ELEMENTARY PRINCIPLES OF ELECTRIC LIGHT- 
ING, By Alan A. Campbell Swinton, Associate I.E.E. Third Editiooi 
Enlarged and Revised. With 16 Illustrations. Crown Syo, is. 6d, cloth. 
* ' Anyone who desires a short and thoroughly clear exposition of the elementary prindpte of 
electric-lighting cannot do better than read this little woA, ^Brml/brd Obstrvtr, 

Dynamic Electricity. 

THE ELEMENTS OF DYNAMIC ELECTRICITY AND 
MAGNETISM. By Philip Atkinson, A.M., Ph.D., Author of "The Elc 
ments of Electric Lighting," &c. Cr. 8vo, with zao Illustrations, lof. 6d. cl. 

Electric Motors, &c. 

THE ELECTRIC TRANSFORMATION OF POWER and its 
Application by the Electric Motor, including Electric Railway Construction. 
By P. Atkinson, A.M., Ph.D., Author of " The Elements of Electric Light- 
ing," &c. With 96 Illustrations. Crown 8vo, 75. 6d, cloth. 

Dynamo Construction. 

HO W TO MAKE A D YNA MO : A Practical Treatise for Amateurs, 
Containing numerous Illustrations and Detailed Instructions for Construct- 
ing a Small Dynamo, to Produce the Electric Light. By Alfred Crofts. 
Fourth Edition, Revised and Enlarged. Crown 8vo, 25. cloth. 
"The instructions given in this unpretentious little book are sufficlendy clear and ezpHdt to 

enable any amateur mechanic possessed of average skill and the usual tools to be found in an 

amateur's workshop, to build a practical dynamo machine."— Jf^lMMciotM. 

Text Booh of Electricity. 

THE STUDENTS TEXT-BOOK OP ELECTRICITY. By 
Henrt M. Noad, F.R.S. 630 pages, with 470 Illustrations. Cheaper Edition. 
Crown 8vo, gs. cloth. [Just published. 

Electricity, 

A MANUAL OP ELECTRICITY: Including Galvanism, Mag- 
netism, Dia-Magnetism^ Electro-Dynamics. "B-^ ■Vl«HK»"l&.."^ok»xWvSi»0*»JSk» 
Fourth Edition (1859), 8vo, £1 4s. c\oV3ii. 
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ARCHITE CTURE, BUILD ING, etc. 
Suilding Construction. 

PRACTICAL BUILDING CONSTRUCTION: A Handbook 

for Students Preparing for Examinations, and a Book of Reference for 

Persons Engaged m Building. By John P. Allen, Surveyor, Lecturer on 

Building Construction at the Durham College of Science, Newcastle. Medium 

8vo, 450 pages, with 1,000 Illustrations. Z25. 6d. cloth. [Just published. 

** This volume is one of the most complete expositions of building construction we have seen. 

It contains all that is necessary to prepare students for the various examinations in building con* 

stniction."— ^Mt/df^^ News. 

" The author depends nearly as much on his diagrams as on his tjrpe. The pages suggest 
the hand of a man of experience in building operations— and the volume must be a blessing to 
many teachers as well as to students."— rA^ Architect. 

" The work is sure to prove a formidable rival to great and small competitors alike, and bids 
fair to take a permanent place as a favourite students' text-book. The large number of illustra- 
tions deserve particular mention for the great merit they possess for purposes of reference, in ex- 
actly corresponding to convenient scales." — your. Inst. Brit. Archts. 

The New London Building Act, 1894:. 

THE LONDON BUILDING ACT, 1894; with the By-Laws 
and Regulations of the London County Council, and Introduction, Notes, 
Cases and Index. By Alex. J. David. B.A., LLM. of the Inner Temple, 
Barrister-at-Law. Crown 8vo, 3s. 6d. cloth. [Just published. 

" To all architects and district surveyors and builders. Mr. David's manual will be welcome."— 

Building- News. 

" The volume will doubtless be eagerly consulted by the building ixdXexnxXy."— Illustrated 

Carpenter and Builder. 

Concrete. 

CONCRETE: ITS NATURE AND USES. A Book for 

Architects, Builders, Contractors, and Clerks of Works. By Gborgb L. 

SuTCLiFFE, A.R.I.B.A. Crown 8vo, 7s. 6d. cloth. C^**^^ Published. 

" The author treats a difficult subject in a lucid manner. The manual fills a long-felt gap. It 
Is carefiil and exhaustive ; equally useful as a student's guide and a architect's book of reference." 
^youmal of Royal Institution of British Ardtitects. 

" There is room for this new book, which will probably be for some time the standard work on 
the subject for a builder's purpose."— Glasj^ow Herald. 

" A thoroughly useful and comprehensive work."— 5fi/£fA Architect, 

Mechanics for Architects. • 

THE MECHANICS OF ARCHITECTURE : A Treatise on 
Applied Mechanics, especially Adapted to the Use of Architects. By E. W. 
Tarn, M.A., Author of "The Science of Building," &c. Second Edition, 
Enlarged. Illust. with 125 Diagrams. Cr. 8vo, 75. 6d. cloth. IJust published, 
" The book is a very useful and helpful manual of architectural mechanics, and really contains 
sufficient to enable a careful and painstaking student to grasp the principles bearing upon the ma- 
jority of building problems. . . . Mr. Tarn has added, by this volume, to the debt of gratitude 
which is owing to him by architectural students for the many valuable works which he has pro- 
duced for their use."— The Builder. 

" The mechanics in the volume are really mechanics, and are harmoniously wrought in with 
the distinctive professional manner proper to the subject. '—The Schoolmaster. 

The New Builder^s Price Book, 1896. 

LOCK WOOD'S BUILDER'S PRICE BOOK FOR 1896. A 

Comprehensive Handbook of the Latest Prices and Data for Builders, 

Architects, Engineers, and Contractors. By Francis T. W. Miller. 800 

closely-printed pages, crown 8vo, 4s. cloth. 

" This book is a very useful one, and should find a place In every English office connected with 
the building and engineering professions."— /m/Mx/rt^. 

" An excellent book of Teterence."— Architect. 

" In its new and revised form this Price Book is what a work of tUs kind should be — compr«> 
henslve. reliable, well arranged, legible, and well hound."Sritish Architect. 

Designing Buildings. 

THE DESIGN OF BUILDINGS: Being Elementary Notes 
on the Planning, Sanitation and Omamentive Formation of Structures, based 
on Modern Practice. Illustrated with Nine Folding Plates. By W. Wood- 
ley, Assistant Master, Metropolitan Drawing Classes, &c. 8vo, 6s. cloth. 

8ir Wm. Chambers's Treatise on Civil Architectv/re. 

THE DECORATIVE PART OP CIVIL ARCHITECTURE. 
By Sir William Chambers, F.R.S. With Portrait^ UlM^lT%.\\<ya&>^^V'«5»^"»A 
OD ExaminsLtioD of Grecian Architecture, b^ "^osayisl Ci^wt^'^^J^^'^^''^^*'^ 
and Edited by W. H. Lbbds. 66 Plates, ^to, au. c\oX);x« 
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Villa Architecture. 

A HANDY BOOK OP VILLA ARCHITECTURB : BHng a 
Series of Designs for Villa Residences in various Styles, With Ontiine 
Specifications and Estimates. By C. Wickbs, Architect, Author of "The 
Spires and Towers of Bngland«" &o. 6x Plates, 4to, £i zis. 6d, half-morocco. 
** The whole of the dedgns bear evidence of their belne the wo» of aa artistic architect; aod 
thay wiO prove very valuable and suggesdy9,"—Builditig' Nemu, 

Teoct'Booh far Architects. 

THE ARCHITECT'S GUIDE: BHng a Text-Booh of Useftl 

Information for Architects, Engineers, Surveyors, Contractors, Clerks of 

Works, &c. &c. By Frederick Rogers, Architect. Third Edition. Crown 

8vo, 35. 6d. cloth. 

** As a text-book of usefiil information for architects, engineers, stmreyors, &c., it voold be 
hard to find a liandier or more complete little voimait,"— Standard, 

Taylor and Cresy's JRome. 

THE ARCHITECTURAL ANTIQUTTIES OF ROME. By 
the late G. L. Taylor, Esq., F.R.I.B.A., and Edward Crest, Esq. New 
Edition, thoroughly Revised by the Rev. Alexander Taylor, M.A.(Bon of 
the late G. L. Taylor, Esq.), Fellow of Queen's College, Oxford, and Chap- 
lain of Gray's Inn. Large folio, with 130 Plates, £s 3^. half-bound. 
" Taylor and Cresy's work has from Its first publication been ranked among those praiiBsdoiiai 
books which cannot be bettered,"— A rchiud. 

Linear Perspective. 

ARCHITECTURAL PERSPECTIVE: The whole Course and 
Operations of the Draughtsman in Drawing a Large House in Linear Per- 
spective. Illustrated by 43 Folding Plates. By F. O. Ferguson. Second 
Edition, Enlarged. 8vo, 3s. 6d. boards. i^ust published. 

" It is the most intellifirible of the treatises on this ill-treated subject that I have met with. '- 
E. Ingress bell, Esq., in the R.I.B.A. yonmoL 

Architectural Drawing. 

PRACTICAL RULES ON DRA WING, for the Operative Builder 
and Young Student in A rchUecture. By Gborqb Pymb. With 14 Plates, 4to, 
75. 6d. boards. 

Vitruvius^ Architecture. 

THE ARCHITECTURE of MARCUS VITRUVIUS POLLIO, 
Translated by Joseph Gwilt, F.S.A., F.R.A.S. New Bdition, Revised by 
the Translator. With 23 Plates. Fcap. 8vo, 55. cloth. 

Designing^ Measuring, and VaUuing. 

THE STUDENTS GUIDE to the PRACTICE of MEASUR- 
ING AND VALUING ARTIFICERy WORK, Containing Directions for 
taking Dimensions, Abstracting the same, and bringing the Quantities into 
Bill, with Tables of Constants for Valuation of Labour, and for the Calcnk' 
tion of Areas and Solidities. Originally edited by Edward Dobson, Architect. 
With Additions by E. Wyndham Tarn, M.A. Sixth Edition. With 8 Plates 
and 63 Woodcuts. Crown 8vo, 75. 6d, cloth. 
" This edition will be found the most complete treatise on the principles of measuilns and 
valuing artificers' work that has yet been published."— ^Mt'/oft/^ l/tws, 

Pocket Estimator and Technical Guide. 

THE POCKET TECHNICAL GUIDE, MEASURER, AND 
ESTIMATOR FOR BUILDERS AND SURVEYORS. Containing Tech- 
nical Directions for Measuring Work in all the Building Trades, Complete 
Specifications for Houses, Roads, and Drains, and an easy Method of Estimat* 
ing the parts of a Building collectively. By A. C. Beaton. Seventh Edit. 
Waistcoat-pocket size, is. 6d. leather, gilt edges. 
" No builder, arcliitect, surveyor, or valuer should be without his ' Beaton.' ""BuildineNtws. 

Donaldson on Specifications. 

THE HANDBOOK OF SPECIFICATIONS: or, Practical 
Guide to the Architect, Engineer, Surveyor, and Builder, in drawing up 
Specifications and Contracts for Works and Constructions. Illustrate by 
Precedents of Buildings actually executed by eminent Architects and Bn- 

Jfineers. By Professor T. L. uouKLDsoiii, v.^\.^.k., ftit. \i«^ Edition. 
vo, with upwards of 1,000 pafiea of Text, and ^^ P\«x%%. tv"v"».%ai. t2«i"Cs^ 
" Valuable as a record, and more valuable stSft as a>Qo6k. c* PJ««»^«^^_c,vvl.^ x'^^^^i'S"'** 
that Donaldson's 'HaadDook of Specifications' musltbe^>o>»ii)aX>aTi ^^wiBMowaa. — B^ttd«r» 
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Ba/rtholomew and Rogers' Specifications* 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 
A Guide to the Architect, Engineer, Surveyor} and Builder. With an Essay 
on the Structure and Science of Modem Buildings. Upon the Basis of the 
Work by Alfred Bartholomew, thoroughly Revised, Corrected, and ereatlv 
added to by Frederick Rogers, Architect. Third Edition, Revised, with 
Additions. With numerous Illustrations. Medium 8vo, 155. cloth. 



" The collection of specifications prepared 4>y Mr. Rogers on the basis of Bartholomew's woric 
if too well known to need any recommendation m>m us. It is one of the books with which every 
young lurchitect must be equipped."— ifrckitacT. 

€lan8truction* 

THE SCIENCE OF BUILDING : An Elementary Treatise on 
the Principles of Construction. By B. Wtndham Tarn, M.A., Architect. 
Third Edition, Revised and Enlarged. With 59 Engravings. Fcap. 8vo, 4s. ol. 
A very valuable book, which we strongly recommend to all students. —^Mi&fer. 

House Building and Repairing. 

THE HOUSE-OWNER'S ESTIMATOR \ or, What will it Cost 
to Build, Alter, or Repair? A Price Book for Unprofessional People, as 
well as the Architectural Surveyor and Builder. By J. D. Simon. Edited by F. 
T. W. Miller, A.R.I.B.A. Fourth Edition. Crowo 8vo, 35. 6d. cloth. 
"In two years it will repay its cose a nunoied times viVi."^FUId. 

Cottages and Villas. 

COUNTRY AND SUBURBAN COTTAGES AND VILLAS: 
How to Plan and Build Them. Containing 33 Plates, with Introductloni 
General Explanations, and Description of each Plate. By James W. Bogus, 
Architect, Author of " Domestic Architecture," &c. 4to, xos. 6d. cloth. 

Building ; Civil and Ecclesiastical. 

A BOOK ON BUILDING, Civil and Ecclesiastical including 
Church Restoration ; with the Theory of Domes and the Great Pyramid, &c. 
By Sir Edmund Beckett, Bart., LL.D., F.R.A.S. Fcap. 8vo, 5s. cloth. 
" A book which Is always amusing and nearly always faistrttctlve."— 7YM«r. 

Sanitary Houses^ etc. 

THE SANITARY ARRANGEMENT OF DWELLING- 
HOUSES: A Handbook for Householders and Owners of Houses. By A. 
J. Wallis-Tayler, A.M. Inst. C.E. With numerous Illustrations. Crown 
8vo, 25. 6d. cloth. L7<«5^ published. 

" This book will be largely read ; it will be of considerable service to the public. It is well 
arransfed, easily read, and for the most part devoid of technical texmi."— Lancet. 

Ventilation of Buildings. 

VENTILATION. A Text Book to the Practice of the Art oj 

Ventilating Buildings. By W. P. Buchan, R.P. z^mo, 4s. cloth. 
" Contains a great amount of useful practical informadon, as thoroughly interesting as it is 
technically xeiia.Ua."— British Architect 

The Art of Blumbing. 

PLUMBING, A Text Book to the Practice of the Art or Craft of 
the Plumber. By William Paton Buchan, R.P. Sixth Edition. 4s. cloth. 
"A text-book which may be safely put In the hands of every young ^Axaaltitig.'*— Builder. 

Geometry for the Architect, Engineer, etc. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic. Giving Rules for the Delineation and Application of various 
Geometrical Lines, Figures and Curves. By E. W. Tarn, M.A., Architect. 
8vo, 95. cloth. 

" No book with the same objects in view has ever been published in which the clearness of the 
rales laid down and the illustrative diagrams have been so satisfactory."— tSc»/:rma». 

27^ Science of Geometry, 

THE GEOMETRY OF COMPASSES; ot. Ftob\m\ -R^^^Va*^ 
fiy the mere Description of Circles, and the use oJ Colouttei livx^taTR* «w^ 
Symbols. By Oliver Byrnf. Coloured PValea. Cto^ii^^^^^^*^^-^'^'^* 
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OABP ENTBY, TIBiBBB , ete. 
Tredgold'8 Carpentry, Revised A JEtUarged hy Tarn. 

THE ELEMENTARY PRINCIPLES OP CARPENTRY. 
A Treatise on the Pressure and Eqoilibrinm of Timber Framing, the Resist* 
ance of Timber, and the Construction of Floors, Arches, Bridges, Roofs, 
Unitine Iron and Stone with Timber, ftc. To which is added an Essay 
on the Nature and Properties of Timber, ftc, with Descriptions of the kinds 
of Wood used in Buildmg ; also numerous Tables of the Scantlings of Tim> 
her for different purposes, the Specific Ckavities of Materials, ftc. By Thomas 
Trkdoold, C.E. With an Appendix of Specimens of Various RooIb of Iron 
and Stone, Illustiated. Seventh Editicm, thoroughly revised and considerabW 
enlarged by E. Wyndham Tarn, M.A., Author ot "The Science of Build- 
ing," ftc with 6x Plates, Portrait of the Author, and several Woodcuts. lo 
One large Vol., 4to, price £i 5s. cloth. 

** Oujilit to be in erery architect's and evety boBdev's Bbcavj."— AwObr. 
** A work whose monumental excellence must commend ft wherever skllfiil caipentiy h coa* 

earned. The author's principles are rather confirmed than Impaiied bf ttam. The addWnwl 

platet are of great intrinsic yikait.'--Bu4idbifr Niws, 

Woodworking Machinery. 

WOODWORKING MACHINERY: Its Rise, Progress, and 
Construction. With Hints on the Management of Saw Mills and the Economi- 
cal Conversion of Timber. Illustrated with Examples of Recent Designs by 
leading English, Freneh, and American Engineers. By M. Powis BalIi 
A.M.Inst.C.B., M.I.M.E. Second Edition, Revised, with large Additions. 
Large crown 8vo, 440 pp., 9s. cloth. {Just published, 

" Mr. Bale is evidently an expert on the subject and he has collected so much IniiDnnatlan tfiat 
the book is all-sufficient for builders and others engaged in the conversion of timber."—^ ficAlttot 



The most comprehensive compendium of wood-woridng madiineiy ve have waa. Tha 
author Is a thorouj^rh master of his sublecX."—BHiUfyvJ^*vs, 

Saw MUl8. 

SA W MILLS : Their Arrangement and Management, and the 

Economical Conversion of Timber. (A Companion Volume to " Woodwork* 

ing Machinery.") By M. Powis Bale. Crown 8vo, los. 6d. cloth. 

" The adtntnistration of a lai^v sawing estabBshment is discussed, and the subject examined 

from a financial standpoint. Hence the size, shape, order, and disposition of saw-miUs and the 

like are gone into in detail, and the coiKse of the tmber is traced from its reception to its deliyeiy 

In its converted state. We could not desire a more complete or practical tnaaab,"—BuikUr, 

Nicholson^s Ca/rpentry, 

THE CARPENTER'S NEW GUIDE: or, Bookof Lines for Car- 
penters ; com^ising all the Elementarv Principles essential for acquiring a 
knowledge of Carpentry. Founded on the late Petbr Nicholson's Standard 
Work. New Edition, Revised by A. Ashpitbl, P.S.A. With Practical 
Rules on Drawing, by 6. Pymb. With 74 Plates, 4to, £1 is. cloth. 

HandraUing and Stai/rhuilding. 

A PRACTICAL TREATISE ON HANDRAILING : Showing 
New and Simple Methods for Finding the Pitch of the Plank, Drawing the 
Moulds, Bevelling, Jointing-up, and Squaring the Wreath. By Gborgs 
CoLLiNGs. Second Edition, Revised and Enlarged, to which is added A 
Treatise on Stairbuildino. lamo, 2s, 6d, cloth limp. 

' ' Will be found of practical utility in the execution of this difficult branch of Joinery."— ^wiUer. 
" Almost every difficult phase orthis somewhat intricate branch of joinery is elucidated 1^ tiia 
aid of plates and explanatory letterpress."— /nwrwJfMfV Gaxette, 

Circular Work. 

CIRCULAR WORK IN CARPENTRY AND JOINERY : k 

Practical Treatise on Circular Work of Single and Double Curvature. By 
George Collings. With Diagrams. Second Edit, xamo, as. 6d. cloth limp. 
" An excellent example of what a book of this kind should be. Cheap la price, dear In definl* 
'*OB and practical in the examples selected. "—^MftMSrr. 

HandraUing, 

HANDRAILING COMPLETE IN EIGHT LESSONS. On 
the Square-Cut System. By J. S. Goldthorp, Teacher of Geometry and 
Building Construction at the Halifax Mechanic's Institute. With Eight 
PJafes and over 150 Practical E^Letciaea. ^lo, v. M.. c\o«cv. 
"Likely to be of considerable value to io\tvers «rA oWvcis^Yio \a5K»».\iAafeVB.^ja«ftL'w«et» 
we heartily commend it to teachers and atudentt."— TiwUxr Trodes journal. 
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Timber Merchant's Cofnpanianm 

THE TIMBER MERCHANTS AND BUILDER'S COM- 
PANION. Containing New and Copious Tables of tho Reduced Weight and 
Measurement of Deals and Battens, of all sizes, from One to a Thousand 
Pieces, and the relative Price that each size bears per Lineal Foot to any 

f'iven Price per Petersburg Standeurd Hundred ; the Price per Cube Foot of 
quare Timber to any given Price per Load of 50 Feet; the proportionate 
Value of Deals and Battens bv the Standard, to Square Timber by the Load 
ol 50 Feet ; the readiest mode of ascertaimng the Price of Scantling per 
Lineal Foot of any size, to any given Figure per Cube Foot, &c. &c. Bj 
William Dowsing. Fourth Edition, Revised and Corrected. Cr. 8vo, 3s. ci. 
" Everything is as concise and clear as it can possibly be made. There can be no douDt that 
every timber merchant and builder oueht to possess it."— Hull Advertiser. 

" We are glad to see a fourth edition of these admirable tables, which for correctness and 
simplicity of arrangement leave nothing to be desired."— 7¥wd«r TratUs yaumal, 

PrctcticcU Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT. Being a Guide 
for the use of Building Contractors, Surveyors. Builders, &c., comprising 
useful Tables for all purposes connected with tne Timber Trade, Marks ot 
Wood. Essay on the Strength of Timber, Remarks on the Growth of Timber. 
&c. By W. Richardson. Second Edition. Fcap. 8vo, 35. 6fi^. cloth. 
"This handy manual contains much valuable information for the use of timber merchantii 

builders, foresters, and all others connected with the growth, sale, and manu&cture of timber."— > 

youmal of Forestry, 

Backing-Case Makers^ Tables for. 

PACKING-CASE TABLES ; showing the number of Super- 
ficial Feet in Boxes or Packing-Cases, from six inches square and npwarde. 
By W. Richardson, Timber Broker. Third Edition. Oblong 4to, 3s. 64. ol. 

" Invaluable labour-saving tables."— /rvMm^Mtfvr. 

"Will save much labour and eidculation."— (i^rMsr, 

Superficial Mea^fwreiment. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 

SUREMENT. Tables calculated from x to 200 inches in len^, by x to xo8 

inches in breadth. For the use of Architects, Surveyors, Engineers, Timber 

Merchants, Builders, &c. By Jambs Hawkimqs. Fourth Edition. Fcap., 

3s. 6d. cloth. 

" A useful collection of tables to facilitate rapid calculation of surfkces. The exact area of any 

siur£Bu:e of which the limits have been ascertained can be instantly determined. The book will bo 

found of the greatest utility to all engaged in building operations."— 5a>iirma». 

" These tables will be found of great assistance to all who require to make calculations In super* 
fidal measurement"— fftf/irA Me^tanic 

Forestry. 

THE ELEMENTS OF FORESTRY. Designed to afford In- 
formation concerning the Planting and Care of Forest Trees for Ornament or 
Profit, with Suggestions upon the Creation and Care of Woodlands. By F.B. 
HouQH. Large crown 8vo, zos. cloth. 

Timber Im^parter's Guide. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, AND 
BUILDER'S STANDARD GUIDE, By Richard E. Grandt. Compris- 
ing an Analysis of Deal Standards, Home and Foreign, with Comparative 
Values and Tabular Arrangements for fixing Net Landed Cost on Baltic 
and North American Deals, including all intermediate Expenses, Freight, 
Insurance, &c. &c. Together with copious Information for the Retailer and 
Builder. Third Edition, Revised. lomo, 35. cloth limp. 
" Bver]rthing it pretends to be : built up gradual^r, it leads one from a forest to a treenail, and 

throws in, as a makewdght^ a host of materiu concerning bricks, columns, dstenis, 9ic'*—En£^lish 

Mechanic, 
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WaU raper. 

WALL PAPER DECORATION. By Arthur Sevhook 
Jenhinos, AuihDT of "Practical Papei HacBiae.'' With nnmeioua Illostra- 
tiona. Damy 8vo [/n pTepanriiim. 

Hottse Decoration. 

ELEMENTARY DECORATION. A Guide to ihs Simpler 

Forma of Everyday An. Together with PRACTICAL HOUSE DECORA- 



B.ou8e Painting, Graining, etc, 

HOUSE PAINTING. GRAINING. MARBLING. AND SIGH 
»'A/r/Na, A Practical UsDual of. By Ellis A.Davidsdh. Sixth Edition 
With Coloured Plates and Wood Engravings, iimo, Si. cloth boaidl. 



Moyr Smith on Interior Decoration. 

ORNAMENTAL INTERIORS, ANCIENT AND MODERN. 
By J. UoTR Shith. Supfir-rayal Bvo, witb 31 full.page Plates and nnmeioiii 
amoller IlJusitalions, haudsinael:! bQuad\nc\o\.b,%U\iA«,^iBe iBi. 
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British and Foreign Marbles. 

MARBLE DECORATION and the Terminology of British and 
Foreign Marbles. A Handbook for Students. By Gborgb H. Blagrovb, 
Author of " Shoring and its Application," &c. With 38 Illustrations. Crown 
8vo, 3s. 6d. cloth. 

" This most useful and much wanted handbook should be In the hands of erery architect and 
baOdetr—Buildine florid. 

" A carefuUy and usefully written treatise ; tlie work b essentially pnctical."^Seotsman 

Marble Working^ etc. 

MARBLE AND MARBLE WORKERS: A Handbook foi 

Architects, Artists, Masons, and Students. Bv Arthur Lbb, Author of " A 

Visit to Carrara," " The Working of Marble," &c. Small crown 8vo, 2S. cloth. 

" A really raluable addition to the technical literature of architects and masons."— J9Mi/<Av 

News, 

DELAMOTTE'8 WORKS ON ILLUMINATION AND ALPHABETS. 



A PRIMER OF THE ART OF ILLUMINATION, for the Use of 
Beginners : with a Rudimentary Treatise on the Art, Practical Directions for 
itslBxercise, and Examples taken from Illuminated MSS., printed in Gold and 
Colours. By F. Dblamottb. New and Cheaper Edition. Small 4to, 6s. orna- 
mental boards. 

"The examples of ancient MSS. recommended to the student, which, with much good sense, 
dke author chooses from collections accessible to all, are selected with judgment andlmovdedce, 
as weO as tasto."'—j4tJteHaitm, 

ORNAMENTAL ALPHABETS, Ancient and Mediavah from the 
Eighth Century, with Numerals ; including Gothic, Church-Tezt, large and 
small, German, Italian, Arabesque,^ Initials for Illumination, Monograms, 
Crosses, &c. &c., for the use of Architectural and Engineering Draughtsmen 
Missal Painters, Masons, Decorative Painters, Lithographers, En^avers 
Carvers, &c. &c. Collected and Engraved by F. Dblamottb, and printed in 
Colours. New and Cheaper Edition. Royal 8vo, oblong, 3$. 64. ornamental 
boards. 

" For those who Insert enamelled sentences round glided chalices, who blason shop legends orei 
shop-doors, who letter church walls wiUi pithy sentences from the Decalogue, this book will bo ttse> 

EXAMPLES OF MODERN ALPHABETS, Plain and Ornamental: 
including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand, En^ossing, Tuscan, Riband, Gothic, Rustic, and Arabesque; 
with several Origmal Designs, and an Analysis of the Roman and Old En^sh 
Alphabets, large and smafl, and Numerals, for the use of Draughtsmen, Sur- 
veyors, Masons, Decorative Painters, Lithographers, Engravers, Carvers, &c. 
Collected and Engraved by F. Dblamotte, and printed in Colours. New 
and Cheaper Edition. Royal 8vo, oblong, 3$. &<. ornamental boards. 

"There is comprised in It every possible shape into which the letters of the atohabet and 
numerals can be formed, and the talent which has been expended In the conception ot the Tarioof 
plain and ornamental letters is wonderfuL"— ^tam&>r<f. 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 

NA TORS. By F. G. Delamottb. Containing 2X Plates and Illuminated 

Title, printed m Gold and Colours. With an Introduction by T. Willis 

Brooks. Fourth and Cheaper Edition. Small 4to, 45. ornamental boards. 

" A volume In which the letters of the alphabet come forth Rflorified in gilding and all the colours 

of the prism interwoven and intertwined ana intermingled."— ^Mn. 

THE EMBROIDERER'S BOOK OF DESIGN. Containing 
Initials, Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets, and National Emblems. Col- 
lected by F. Delamottb, and printed in Colours. Oblong royal 8vo, is, 6d. 
ornamental wrapper. 
•* The book will be of great assistance to ladies and young children wtiu are endowed with the 

art of plying the needle in this most ornamental and useful pretty work."— £<w/ Angiian Timtx. 



Wood Carving. 

INSTRUCTIONS IN WOOD-CARVING, for Amateurs; with 
Hints ou Design. By A Lady. With Ten Plates. New and Cheaper Edition. 
Crown 8vo, as. in emblematic wrapper. 

" The bandicraft of the wood>carver, so well as a boo'k. can vovaix Vk «K| ^»\a«wi. \w».* >w 
Ladye' publicatioa. "—At/unteum. 
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NAT URAL SOIENOE , etc. 

The Heavens and their Origin. 

THE VISIBLE UNIVERSE : Chapters on the Origin and 

Constmctlon of the Heavens. By J. E. Gore, F.R.A.S. Illastrated by 6 
Stellar Photographs and la Plates. 8vo, z6s. cloth. 

** A valuable and ludd sumnMury oi recent astronomical theory, rendered more vainabis and 
attractlTe by a series of stellar photographs and other illustrations." — TAe Titnes. 

"In presenting a clear and concise account of the present state of our knoidedge, Mr. Goie 
has made a Taluable addition to the literature d the sublect." — Nature. 

" As interesting as a novel, and instructive withal ; the text being made still more luminoas by 
stellar photmnraphs and other illustrations. ... A most valuable book." — Manchester Examintt 

" One ofthe Anest works on astronomical science that has recently appeared in our langnage. 
Leedt Merturj. 

The Consteliations* 

STAR GROUPS: A Student's Guide to the Constellations, By 

J. Ellard GORB.F.R.A.S., M.R.I.A., &c., Author of " The Visible] Universe," 

'' The Scenery of the Heavens." With 30 Maps. Small 4to, 55. cloth, silvered. 

" A knowledge of the principal constellations tdsible in our latitudes may be eastty acqniicd 

from the thirty maps and accompanying t6xt contained in this work." — NeUure. 

" The volume contains thirty maps showing stais of the sixth magnitude— the usual naked-ejie 
limit— and each is accompanied by a orief commentary, adapted to facilitate recognition and bring 
to notice objects of special interest. For the purpose of a prdiminary survey of the ' midnight pomp ' 
of the heavens, nothme could be better than a set of delmeations averaging scarcely twenty sqaaie 
inches in area, and including nothing- that cannot at once be identified."— ^a/^neStiy Review. 
" A very compact and handy guide to the constellations." — Athenaeum, 

Astronomical Terms. 

AN ASTRONOMICAL GLOSSARY; or, Dictionary of Terms 
used in Astronomy. With Tables of Data and Lists of Remarkable and 
Interesting Celestial Objects. By J. Ellard Gore, F.R.A.S., Author of 
" The Visible Universe," &c. Small crown 8vo, as. 6d. cloth. 

" A very useful little work for beginners in astronomy, and not to be despised by more ad- 
vanced students."— 7"A« Times. 

" Astronomers of all kinds will be glad to have it for reference." — Guardian. 

The Microscope. 

THE MICROSCOPE : Its Construction and Management, in- 
cluding Technique, Photo-micrography, and the Past and Future of the 
Microscope. By Dr. Henri van Heurck. Re-Edited and Augmented from 
the Fourth French Edition, and Translated by Wynne E. Baxter, F.G.S. 
400 pageSf with upwards of 250 Woodcuts. Imp. 8vo, 185. cloth. 

" A trcmslation of a well-known work, at once populaur and comprehensive." — Titnes. 

" The translation is as felicitious as it is accurate."— Ao/Mff. 

The Tidier osco'oe 

PHOTO-MICROGRAPHY, By Dr. H. van Heurck. Extracted 
from the above Work. Royal 8vo, with Illustrations, is. sewed. 

Astronomy. 

ASTRONOMY. By the late Rev. Robert Main, F.R.S. 
Third Edition, Revised, by Wm. T. Lynn, B.A., F.R.A.S.| lamo, 2S. cloth. 
" A sound and simple treatise, and a capital book for beginners."— /Tm^w/a^c 

Recent and Fossil Shells. 

A MANUAL OF THE MOLLUSC A : Being a Treatise on Recent 
and Fossil Shells. By S. P. Woodward, A.L.S., F.G.S. With an Appendix 
on Recent and Fossil Conchological Discoveries, by RALt>H Tate, A.L.S.1 
F.G.S. With as Plates and upwards of 300 Woodcuts. Reprint of Fourth 
Edition, 18&0. Crown 8vo, 75. 6d, cloth 
" A most valuable storehouse of conchdogiad and geolos^cal lxi£oimaAoa."^-Sciettce Goss0, 

Geology and Genesis. 

THE TWIN RECORDS OP CREATION; or. Geology and 

Genesis : their Perfect Harmony and Wonderful Concord, By Gborgb W. 

Victor le Vaux. Fcap. 8vo, 5s. cloth. 

" A valuable contribution to ^e evidences of Revelatloii, and disposes very concItislTelT of the 
arguments of those who would set God's Works against God s Word. No real difficulty is shirked 
and no sophistry is left unexposed.'— rA« Roch, 

Geology. 

RUDIMENTARY TREATISE ON GEOLOGY, PHYSICAL 
AND HISTORICAL, With especial teletexxce vo v\v& 'BxVev^ti. %.<exV&<9. ^\ 
Rocks, By R, Tate, F.G.S. Wltti 450 l\iwsx.tax\oiis. ximo, *»^. v\Q>Jix\»wa^ 
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DR. LARDNER'8 COURSE OF NATURAL PHILOSOPHY, 



HANDBOOK OF MECHANICS. Re-written and Enlarged by 

B. LoBWY, F.R.A.S. Post 8vo, 65. cloth. 

"Mr. Loewy has caraftil^ rerlied the bo(^ and broueht it np to modwn nquivemflnts."— 
Nait»r€. 

HANDBOOK OP HYDROSTATICS 6* PNEUMATICS. Enlarged 

by B. LoBWY, F.R.A.S. Post 8vo, 5s. cloth. 

" For those ' who desire to attain an accurate knowledge of physical science witiieut tte pie> 
found methods of mathematical investisation,' this work is well adapted."— CAe/»iai/ News, 

HANDBOOK OP HEAT. Edited and almost entirely Re- written 

by Bbnjamim Lobwt, F.R.A.S., &c. Post 8vo, 6s. clotb. 

" The style is alwajrs dear and precise, and conveys histructlon without leaTlng any clondlnaM 
or lurking doubts \ic\m:vdu"^Et%giruerin£. 

HANDBOOK OP OPTICS. By Dr. Lardner. Edited by T. O. 
Harding, B.A. Post 8vo, 55. cloth. 

"Written by an able scientific writer and beautifully illustrated."— il/ifc*a«t<'j MagaMine. 

HANDBOOK OP ELECTRICITY AND MAGNETISM. By Dr. 

Lardnbr. Edited by G. C. Fostbr, B.A. Post 8vo, 5s. cloth. 

" The book could not hare been entrusted to anyone better calculated to presenre the tene and 
lucid style ot Ijardnet,"'— Popular ScUnct Review, 

HANDBOOK OP ASTRONOMY. By Dr. Lardner. Fourth 
Edition by E. Dunkin, F.R.A.S. Post 8vo, gs. 6d. cloth. 

" Probably no other book contains the same amount of information in so compendious and wd!* 
arranj^ed a form— certainly none at the price at which this is offered to the public."— ^/A<m«imm. 

"We can do no other than pronoimce this work a most valuable manual of astronmny, and we 
strongfly recommend it to aJl who wish to acquire a general— but at the same time correct acqnalnt^ 
■nee with this sublime sdtnce."—Quarteriy youmal <^ Science, 



DR. LARDNER'S MUSEUM OF SCIENCE AND ART. 



THE MUSEUM OP SCIENCE AND ART. Edited Dv 
Dr. Lardner. With upwards of 1,200 Eneravings on Wood. In 6 Doable 
Volumes, £1 is. in a new and elegant cloth binding ; or bandsomely bound in 
half-morocco, 3x1. 6d. 
" A cheap and interesting publication, aOke Informing and attractive. The paper* combli e 

nbjects of importance and great scientific knowledge, considerable inductive powen« and a 

popular style of treatment."— iy^ecto^tfr. 

The ' Museum of Science and Art' Is the most valuable contribution that has ever been 

made to the Scientific Instruction d every dass of sodety."— Sir David Brbwstbr, la the 

North British Review. 

*•* Separate boohs formed from the above^ fully Illustrated, suitable for 
Worhmen's Libraries, Science Classes, etc. 



Common Things JExpiained. 5s. 
The Miifroseope. as. cloth. 
Popular Geology. 2s. 6d. cloth. 
Bopular Bhyaloe. zs. 64. cloth. 



8team and its Usee, as. clotb. 
Poptdar Astronomy. 4S.6<<.clotta. 
The Bee and White Ante. as. cloth 
The Electric Telegraph, is. 



Dr. Lardner'8 School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. Fcap. 8vo, 35. ed. 

" A very convenient class-book for Junior students in private schooh."— British Quarter^ 
Review. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. Fcap. 8vo, 35.6^. 

"Clearly written, well arranged, and excellently illustrated."— OwifoMr'x Chrwrtek. 

THE ELECTRIC TELEGRAPH, By Dr. Lardner. Re- 

vised by B. B. Bright, P.R.A.S. Fcap. 8vo, is. Gd. cloUv. 
"One of the most readable bx>ks extant on the E\eccr\c Tttep*^"— ^^^^^ MedMiK^c. 
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OHEMIOAL MANUFACTURES, CHEMISTRY. 

Chemistry for Engineers^ etc. 

ENGINEERING CHEMISTRY : A Practical Treatise for the 

Use of Analytical Chemists, Eneineers. Iron Masters, Iron Founders, 
Stadents,,and others. Comprising Methoas of Analysis and Valuation of tbt 
Principal Materials used in Engmeering Worlc, with numerous Analyses, 
Examples, and Suggestions. By H. Joshua Phillips, F.I.C, F.CS. 
formerly Analytical and Consulting Chemist to the Great Eastern Railway. 
Second Edition, Revised and Enlarged. Crown 8vo, 400 pp., with Illustra- 
tions, 105. 6d. cloth. [Just published. 
" In this work the author has rendered no small service to a numerous body of practical men. 

, . . The analytical methods may be pronounced most satisfactory, being: as accurate as dN 

despatch required of engineering chemists permits."— CMemical News. 

" The book will be very useful to those who require a handy and concise resutne of approved 

■etkods of analysing and valuing metals, oils, fuels, &c. It is, m fact, a work for chemists, a giiid* 

to the routine ot the engineering laboratory. . . . The book is full of good things. As a baiu^ 

book of technical analysis, it is very welcome."— ^Mti^r. 

" The analytical methods given are, as a whole, such as are likely to give rapid and trust' 

worthy results m experienced hands. There is much exc^ent descriptive matter in the worlt, tbe 

chapter on ' OUs and Lubrication ' being specially noticeable in this respect." — Engineer. 

Explosives and I>angerous Goods. 

DANGERO US GOODS : Their Sources and Properties, Modes 
of Storage, and Transport. With Notes and Comments on Accidents aris- 
ing therefrom, together with the Government and Railway Classifications, 
Acts of Parliament, &c. A Guide for the use of Government and Railway 
Officials, Steamship Owners, Insurance Companies and Manufacturers and 
users of Explosives and Dangerous Goods. By H. Joshua Phillips, F.I.C, 
F.CS, Author of "Engineering Chemistry, &c." Crown 8vo, 350 pp., gs- 
cloth. [7«s^ ready. 

Alkali Trade, Manufa^^ture of Sulphuric Acid, etc 

A MANUAL OF THE ALKALI TRADE, including the 
Manufacture of Sulphuric Acid, Sulphate of Sloda, and Bleaching Powder. 
By John Lomas, Alkali Manufacturer, Newcastle-upon-Tyne and London. 
vhvi 332 Illustrations and Working Drawings, and containing 390 pages of 
Text. Second Edition, with Additions. Super-royal 8vo, £1 zos. cloth. 
This book is written by a manufticturer for manufacturers. The working detalb of the mart 




The Blovrpipe. 

THE BLOWPIPE IN CHEMISTRY, MINERALOGY, AND 
GEOLOGY. Containing all known Methods of Anhydrous Analysis, many 
Working Examples, and Instructions for Making .Apparatus. By Lient.* 
Colonel W. A. Ross, R.A., F.G.S. With lao Illustrations. Second Editku, 
Revised and Enlarged. Crown 8vo, 5s. cloth. 




abetter 

tut-books, and passed any 

Cofnfnerci€U Chemical Analysis. 

THE COMMERCIAL HANDBOOK OF CHEMICAL ANA- 
LYSIS; or. Practical Instructions for the determination of the Intrinsic or 
Commercial Value of Substances used in Manufactures, in Trades, and In 
the Arts. By A. Normandy. New Edition, by H.M. Ncad,F.R.S. Crows 
8vo, IV. 6d. cloth. 

" We strongly recommend this book to our readers as a guide, alike indispensable to tfat 
housewife as to the pharmaceutical practitioner."— Affdffas/ Times. 

DyC'Wares and Colours. 

THE MANUAL OF COLOURS AND DYE-WARES : Their 
Properties, Applications, Valuations, Impurities, and Sophistications. For tbe 
use of Dyers. Printers, Drysalters, Brokers, &c. By J. W. Slater. Second 
Edition, Revised and greatly Enlarged. Crown 8vo, 75. 6d. cloth. 
"A amplete encyclopaedia of the materia Mnctoria. ThAVDiorccAXiQia ^n«d. tosnectlne each 

Mtticl0i$ 61U and precise, and the methods ot detetmVnine VltieVt -"raSM* «t* i&M«o. '-**'^ -^ 

tmt Mm pnctical w weU as ytkmXA^"^ Chemisi and Orttfgi«t. 
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Modem Brewing and Malting. 

A HANDYBOOK FOR BREWERS: Being a Practical GuEde 
to ttia Act of Brewing sad Mailing. Embracing the Coacliislons of Modern 
• '-jb bear nponihePricilceo) Brewing. Bj HkhbkktEdwamu 
Croirn Bto. 550 pp., lu. 6d, clotb. 




A.tuay9i8 and Valuation of Fuels. 

FUELS: SOLID, LIQUID, AND GASEOUS, Their Analysis 
and VBlaallOD. Forlbe Uae of Chemialsand BnginBen, By H. ]. Philum, 
F.C.S., formerly Analytical and ConsulUnK CbemiBt 10 Itie GrEat Eastern 
_Railw87. Second Edition, Re vUed Bad Enlarged. Crown Bvo, 5!. clotb. 

Pigments. 

THE ARTIST'S MANUAL OP PIGMENTS. Showing 

leraUon " EflccBiB Combination with Ea[;h^6tb'er'and""b Vc'hici'es , and 
the most Reliable Teals of Pnritt Together wiib ibe Scifnce and All 
Department's Eiamlnallon QDesllans on Palming. By H. C. STAHnaci. 
Second Bditioo. Crown fivo, aa. M. clotb. 

Gauging. Tables and Mules for Revenue Officers, 
A POCKET BOOK OF MENSURATION AND GAUGING: 



Contdnlng Tablei, Rulei 
"-'-'■" — '--nU.Ac. Bj 



aNT [Inland Revenue). Secoi 



INDUSTRIAL ART S, TRADES, AHD MANUFACTURES. 
Cotton Spinning, 

COTTON MANUFACTURE : A Manual of Practical Instruc. 



n, Ihe Melbods of Dyeing. &c. ^oc Ibt 



ig.&c. For the Use I 
foHs LiSTiB, Tecb 



V%our Manufacture, Milling, etc. 

FLOUR MANUFACTURE : A Treatise on Milling Sdenca 
and Practice. By Fiiedrich Kick, Imperial Regiemngsratb, Piafeuor of 
Hechanica] Tectmology in the Imperial German Forylecbnic InstitQte, 
Pnene. Translated b-om the Secood Eolarged and Revised Editba with 
SnpplemsnL By H. H, P. Powlbs. A.-M.tnst.C.E. Neatly 400 np. Ulua- 
^ltaledwilh»fl Folding Plalei, and 16^ Woodcuts. Royal 8vo, 351, cloth. 

"ntappmiaaeuoftbis c«tabrat^ work in EngUih ^ *^ owm™** »iA ^*ft*i b^^kt* 
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Agglutinants. 

CEMENTS, PASTES, GLUES AND GUMS: A Practical 
Guide to the Manufacture and Application of the various Agglutinants re* 
quired in the Buildine:. Metal- Working, Wood- Working and Leather- Work- 
ing Trades, and for Workshop, Laboratory or Office Use. With upwards of 
900 Recipes and Formulse. By H. C. Standagb, Chemist. Crown 8vo, 
2s. 6d. cloth. [Just publiskO. 

" We hare pleasure iii speakings favourably of this Tolume. So far as we have had experience^ 

which is not inconsiderable, this manual is trustworthy." — AtMerutum. 

" As a revelation of what are considered trade secrets, this book will arouse an amouot of 

curiosity among the laree number of industries it touches." — Daily Chronicle. 

"In this iFoodly couection of receipts it would be Strang if a cement for any purpose cannot 

be found."— (5t/ and Colourman's yournal. 

Soap'-fnaking* 

THE ART OP SOAP-MAKING : A PracHeal Handbook of tk 
Manufacture of Hard and Soft Soaps, ToiUt Soaps, etc. Including many New 
Processes, and a Chapter on the Recovery of Glvcerine from Waste Leyt 
By Albxandbr Watt. Fourth Edition. Bnlargea. Crown 8vo, 7s. 6d, clotti. 
"The work will prove very osefUl, not merely to the techiiok)s^cal stndttnt; bat to the pnctial 

soap-boiler who wishes to understand the theory of his wrt."—CM€micmJ News. 

" A thoroughly practical treatise on an art which has almost no Utevatnue tn our lai^iitc& 

We congratume the author on the success of his endeevottf to fiD a void In w«£«^ technlcailitaa- 

turo."— A'a/Mfir. 

Faper Making. 

PRACTICAL PAPER-MAKING: A Manual for Paper-makers 
and Owners and Managers of Paper- Mills. With Tables. Calculations, &c. 
Bv G. Clappbrton, Paper-maker. With Illustrations of Fibres from Micro- 
Photographs. Crown 8 vo, 5$. cloth. [Just published. 
" The author caters for the requirements of responsible mill hands, apprentires. &c., whibt 
his manual will be found of g^reat service to students of technoloj^, as well as to veteran paper 
makers and mill owners. The illustrations form an excellent feature." — Paper Trade Review. 

" We recommend everybody interested in the trade to g^et a copy of uiis thoroughly practical 
book."— Pa/^r Making: 

Faper Making, 

THE ART OF PAPER MAKING : A Practical Handbook of the 

Manufacture of Paper from Rags, Esparto, Straw, and other Fibrous Materials. 

Including the Manufacture of Pulp from Wood Fibre, with a Description 01 

the Machinery and Appliances used. To which are added Details of 

Processes for Recovering Soda from Waste Liquors. By Albxander Watt, 

Author of " The Art of Soap-Making" With Illusts. Crown 8vo. ys. 6d. cloth. 

" It may be regarded as the standard work on the subject. The book Is fiiU of valuable ln> 

formation. The ' Art of Paper- making.' is in every respect a model of a test-l>ook, either for i 

technical class or for the private studmnt."— Paper and Prin/iftg^ Trades yournal. 

Leather Manufacture. 

THE ART OF LEATHER MANUFACTURE. Being a 
Practical Handbook, in which the Operations of Tanning, Currying, and 
Leather Dressing are fully Described, and the Principles of Tanning Bz* 
plained, and many Recent Processes introduced ; as also the Methods for 
the Estimation of Tannin, and a Description of the Arts of Glue Boiling, Gnt 
Dressing, &o. By Alexandbr Watt, Author of " Soap-Making," te. 
Second Edition. Crown 8vo, gs. cloth. 

" a sound, comprehensive treatise on tanning and Its accessories. It Is an emlneatly vahiabit 
production, which redounds to the credit of both author and publishers."— CAcnv^os/ RnHtw* 

Boot and Shoe Making. 

THE ART OF BOOT AND SHOE-MAKING. A Practical 
Handbook, including Measurement, Last-Fitting, Cutting-Ont, Closing, tod 
Making, with a Description of the most approved Machinery employed. 
By John B. Lend, late Editor of St. Crispin, and The Boot and Shoe-Maker, 
izmo, 2s. cloth limp. 
" This excellent treatise Is t>y far the best work ever written. The cluq>ter on cllcklii(, 
which shows how waste may be prevented, will save fifty times the price of the book." 

SeoUisM Lemtker Truitr, 

Wood Engraving. 

WOOD ENGRAVING: A Practical and Easy Introduction to tht 

Studv of the Art. By William Normaw Brown. Second Edition. With 

ooxneroos Illustrations, ismo, is. 6d. cXoiYiWrn^. 

" The book Is clear and compleittt, and wm be vMful to imjaDa^wBaB* >» " 

eleme it$ of the beautifiil art of wood en|j»^rta«." —<?*'•♦ W«« 
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Watch Adijustififf. 

THE WATCH ADJUSTER'S MANUAL : A Practical Guide 
for the Watch and Chronometer Adjuster in Making, Springing, Timing 
and Adjusting for Isochronism, Positions and Temperatures. By C. £. 
Fritts. 370 pages, with Illustrations, 8vo, 165. cloth. [Just published. 

Horology. 

A TREATISE ON MODERN HOROLOGY, in Theory and Prac- 
tice. Translated from the French of Claudius Saunibr, ex-Director of the 
School of Horology at Ma9on, by Julien Tripplin, F.R.A.S., Besan^on 
Watch Manufacturer, and Edward Rigg, M.A., Assayer in the Royal Mint. 
With 78 Woodcuts and 22 Coloured Copper Plates. Second Edition. Super* 
royal 8vo, £2 2s. cloth ; £2 los. half-csilf, 
"There b no horoloelcal work in the English language at all to be compared to thisprodac- 
Hon of M. Saunier's for deamess and conii>leteness. It is alike good as a guide for the stuaent and 
m a reference for the experienced herologist and skilled workman." — Horological JouvntU, 

" The latest, the most complete, and the most reliable of those literary productions to which 
continental watchmakers are indebted for the mechanical superiority over their English brethren 
—In fact, the Book of Books, is M. Saunier's 'Treatise.'"— ITafcAma^er, JewelUrandSUvtrsmUk, 

Watchmaking. 

THE WATCHMAKER'S HANDBOOK. Intended as a Work- 
shop Companion for those engaged in Watchmaking and the Allied Mechani- 
cal Arts. Translated from the French of Claudius Saunier, and considera* 
ably enlarged by Julien Tripplin, F.R.A.S., Vice-President of the 
Horological Institute, and Edward Rigg, M.A., Assayer in the Royal Mint. 
With numerous Woodcuts and 14 Copper Plates. Third Edition. Crown 
8vo, 9s. cloth. 
" Each part is truly a treatbe in Itself. The arrangement is good and the language is clear aod 

eondse. It is an admirable guide for the young vatcDxaakex."'—£ns^H€€riH£, 

" It is impossible to speak too highly of its excellence. It fulfils every requirement in a hand* 

book intended for the use ot a workman. ShoiUd be found in every workshop."— ^o^A and 

Clockntaker. 

" This book contains an immense number of practical details bearing on the daily occupation 

of a watchmaker."— JVatchmaker and Mttaltuerktr (Chicago). 

Watches and Timekeepers. 

A HISTORY OF WATCHES AND OTHER TIMEKEEPERS. 

By James F. Kendal, M. B.H.Inst, is. &/. boards ; or 25. 6<{. cloth gilt. 

"Mr. Kendal's book, for its size, is the best which has yet appeared on this subject in the 
English language." — Industries. 

•• Open the Dock where you may, there is interesting matter in it concerning the ingenious 
devices of the ancient or modem horologer. The subject is treated in a liberal and entertaimng 
spirit, as might be expected of a historian who is a master of the cnSi."— Saturday Review. 

Electrolysis of Qoldj Silver^ Copper, etc. 

ELECTRO-DEPOSITION : A Practical Treatise on the Electrolysis 
of Gold, Silver, Copper, Nickel, and other Metals and Aloys. With descrip- 
tions oi Voltaic Batteries, Magneto and Dynamo-Electric Machines, Ther« 
mopiles, and of the Materials and Processes used in every Department oi 
the Art, and several Chapters on Electro-Metallurgy. By Alexander 
Watt, Author of "Electro- Metallurgy," &c. Third Edition,Revised. Crown 
8vo, 9s. cloth. 
"Eminently a book for the practical worker In electro-deposition. It contains practical 

descriptions of^ methods, processes and materials as actually pursued and used in the workshop." 

'-Engineer. 

Electro-Metallurgy. 

ELECTRO-METALLURGY : Practically Treated. By Alexander 
Watt, Author of " Electro-Deposition," &c Tenth Edition, including the 
most recent Processes. x2mo, 4s. cloth boards. 

"From this book both amateur and artisan may leun everything necessary for the successfu 
piotecution of electroplating."— /rvw. 

Working in Gold. 

THE JEWELLER'S ASSISTANT IN THE ART OF WORK- 
ING IN GOLD : A Practical Treatise for Masters and Workmen, Compiled 
from the Experience of Thirty Years' Workshop Practice. By Georgc E. 
Gee, Author of <'The Goldsmith's Handbook," &c. Cr. 8vo, 75. 6d. cloth. 
" This manual of technical education is apparently destined to be a valuable ausiliaiy to « 
handicraft which is certainly capable of great improvement."— The Times. 

"Very useful in the workshop, as the knowledge is pTOLCttcal,V»NSsvi\««iv^Rn^i«^\»iV»x<L 

experience, and ill the recipes and directions ate fuaianXeed \» \)* wxw«s5si^*---'J«»*tt«.r «a. 

JifttalivffrJter% 
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Electroplating. 

ELECTROPLATING: A Practical Handbook ontheDeposi. 
tion of Copper, Silver, Nickel, Gold, Aluminium, Brass, Platinum, &c. &C. 
With Descnptioos of the Chemicals, Materials, Batteries, and Dvnamo 
Machines used in the Art. By J. W. Urquhart, C.E., Author of " Electrio 
Light," &c. Third Edition, \»,\i\\ Additions. Crown 8vo. 5s. cloth. 
" An excellent practical manual." — Ettgineering, 
*' An excellent work, givinj^ the newest ia£otmaxxaci."—Horological youmoL 

Electrotyping. 

ELECTROTYPING : The Reproduction and Multiplication ofPmt- 
ing Surfaces and Works 0/ Art by the Electro-deposition 0/ Metals. ByJ.W. 
Urquhart, C.E. Crown 8vo, 55. cloth. 
" The book is thoroughly practical. The reader Is, therefore^ conducted thfonsrh the leadiBf 

laws of electricity, then througf the metals used by electrotypers, the appamtus. andthe dqxMUni 

procenes, up to the final preparation of the work."— .<4r^ youmak 

Qoldstniths* Work. 

THE GOLDSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Third Edition, considerably Enlarged, ismo, 3s. 6d. cl. bds. 
'^A good, sound educator, which will be accepted as an vxi!DiaAXy,"^Horological youmoL 

Silversmiths' Work. 

THE SILVERSMITH'S HANDBOOK. By George E. Gee, 
Jeweller, &c. Second Edition, Revised. i2mo, 3s. 6d. cloth. 
** The chief merit of the work is its practical character. . . The workers In the trade wD 
•peedily discover its merits when they sit down to study it."— Bti£-Iish Mechanic. 

*^* The above two works together, strongly halfbound, price ys. 

Sheet Metal Working. 

THE SHEET METAL WORKER'S INSTRUCTOR: For 
Zinc, Sheet Iron, Copper, and Tin Plate Workers. Containing Rules for 
describing the Patterns requited in the Different Branches of the Trade. 
By R. H. Warn, Tin Plate Worker. With Thirty-two Plates. 8vo, 7s. W. cl. 

Bread and Biscuit Baking, 

THE BREAD AND BISCUIT BAKER'S AND SUGAR- 
BOILER'S ASSISTANT. Including a large variety of Modem Recipes. 
By Robert Wells, Practical Baker. Crown 8vo, 2s. cloth. 
" A larg^e number of wrinkles for the ordinary cook, as well as the haker."—SatHrtU^ Revkm, 

Confectionery for Hotels and Restaurants. 

THE PASTRYCOOK AND CONFECTIONER'S GUIDE. 
For Hotels, Restaurants and the Trade in general, adapted also for Family 
Use, By Robert Wells. Crown 8vo, 2S. cloth. 

" We cannot speak too hiehly of this really excellent work. In these days of keen competitloB 
our readers cannot do better than purchase this book."— i^o^rx ' Times. 

Ornamental Confectionery. 

ORNAMENTAL CONFECTIONERY: A Guide for Bakers, 
Confectioners and Pastrycooks ; including a variety of Modern Recipes, and 
Remarks on Decorative and Coloured Work. With 139 Original Designs. 
By Robert Wells. Crown Svo, cloth gilt, 55. 

" A valuable work, practical, and should be in the hands of every baker and confectioner. The 
Ulust rative designs are alone worth treble the amount charg^ed for the whole work. "— Bakers' Timu. 

Flour Confectionery. 

THE MODERN FLOUR CONFECTIONER. Wholesale and 
Retail. Containing a large Collection of Recipes for Cheap Cakes, Biscuits, 
&c. With Remarks on the Ingredients used in their Manufacture. By 
R. Wells. Crown Svo, as. cloth 

" The work is of a decidedly practical character, and in every recipe regard is had to economl* 
cal working."— A'tfr/A British Daily Mail. 

l^aundrti T¥'ork 

LA UN DRY MANAGEMENT. A Handbook for Use in Private 
and Public Laundries, Including Descriptive Accounts of Modern Machineiy 
and Appliances for Laundry Work. By the Editor of '*The Laundry 
Journal.^' Second Edition, Crown 8vo» is. 6cf. cloth* 
" Tbls book should certainly occupy asv YvotvouieA pVa^ce ot^ >:ti« ^<Jw«& oS. ;2^\vc»ssi^«c£<iR.i& 

who wish to keep themselves a« courant of the new^sx a^pY\aac«5 «sAm«iectfA'i."— THe Q^itw. 
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HAND7B00KS FOR HANDICRAFTS. 

By PAUL N. HASLUCK, 

Bditor of "Work" (New Series); Author of "Lathbwork," "Millimo 

Machines," &c. 
Crown 8vo, 144 pages, cloth, price is. each. 



These Handybooks have been written to supply information for Workm BM| 
Students, and Amateurs in the several Handicrafts, on the actual Practice of 
the Workshop, and are intended to convey in plain language Technical Know- 
ledge of the several Crafts. In describing the processes employed^ and themanipu' 
latioH of materialf workshop terms are used; workshop practice is fully explained; 
and the text is freely illustrated with drawings of modem tools, appliances^ and 
processes, 

THE METAL TURNER*S HANDYBOOK. A Practical Manual 

for Workers at the Foot-Lathe. With over 100 Illustrations. Price i5. 
" The book will be of service alike to tbe amateur and the artisan turner. It displays thorough 
knowledge oi the subject."— Sco/tsman. 

THE WOOD TURNER'S HANDYBOOK. A Practical Manual 

for Workers at the Lathe, With over ico Illustrations. Price is. 
"We recommend the book to youne turners and amateurs. A multitude of workmen hsve 
hitherto sought in rain for a manual of this special industry."— A/«c%anihs/ IVorld, 

THE WATCH JOBBER'S HANDYBOOK. A Practical Manual 
on Cleaning, Repairing, and Adjusting. With upwards of 100 Illustrations. 
Price IS. 
" We strons^ly advise all youns^ persons connected with the watch trade to acquire and study 

this Inexpensive vfotk."^-CUrJk€HweU ChrvnicU, 

THE PATTERN MAKER'S HANDYBOOK. A Practical 
Manual on the Construction oi Patterns for Founders. With upwards of 
100 Illustrations. Price is. 
" A most valuable, if not indispensable, manual for the pattern maker.'*— Xnowletie'e. 

THE MECHANICS WORKSHOP HANDYBOOK. A Practical 
Manual on Mechanical Manipulation. Embracing Information on varions 
Handicraft Processes, with useful Notes and Miscellaneous Memoranda. 
Comprising about 200 Subjects. Price is. 

" A very clever and useful book, whica should be found in every workshop ; and it should 
certidnly find a place in all technical schooli."— Saturday Review. 

THE MODEL ENGINEER'S HANDYBOOK. A Practical 
Manual on the Construction of Model Steam Engines. With upwards of 100 
illustrations. Price is. 
*' Mr. Hasluck has produced a very good little \)Oo\L"—BuiltUr. 

THE CLOCK JOBBER'S HANDYBOOK. A Practical Manual 

on Cleaning, Repairing, and Adjusting. With upwards of 100 IllustrationB. 
Price IS. 
" It is of inestimable service to those commencing the ttsA^"— Coventry Standard. 

THE CABINET WORKER'S HANDYBOOK : A Practical 

Manual on the Tools, Materials, Appliances, and Processes employed in 

Cabinet Work. With upwards of 100 Illustrations. Price is. 

" Mr. Hasluck's thoroughgoing little Handybook is amongst the most practical guides we have 
teen for beginners in cabinet-wor£"— ^a/Mrtfaj^ Review. 

THE WOODWORKER'S HANDYBOOK OF MANUAL IN- 
STRUCTION, Embracing Information on the Tools, Materials, Appliances 
and Processes employed in Woodworking. With 104 Illustrations. Price is 

IJust publishid, 

THE METALWORKER'S HANDYBOOK. With upwards of 100 
Illustrations. [/n preparation, 

%♦ Opinions of the Press. 

" Written bjr a man who knows, not only how work ought to be done, but how to do it, aad 
how to com ey his knowledge to othtts."—^n^H€€riH£. 

" Mr. Hasluck writes admirably, and gives complete Ittstmctions."— Engineer. 
" Mr. Hasluck combines the experience of a practical teacher with the manipulative skiU and 
«clentific knowledge of processes of the trained mechanician, and the manuals are marvels of 
what can be produced at a pooular piice."—ScMootmaster. 

"HelpMto workmen of all ages and degrees of exipexVeivctt."— Daily CKronidu 
''Practical, sensfb/e. and remarkably cheap."— 7out nal of fidtuotion. 
^Concise, clear and practical" —Saturtiay Review, 
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COMMERCE, COUNTING-HOUSEWORK, TABLES, ete. 

Commercial French. 

A NEW BOOK OF COMMERCIAL FRENCH: Grammar- ^ 
Vocabulary — Correspondence — Commercial Documents — Geoeraphy— i 
Arithmetic— Lexicon. By P. CARROui. Professor in the City High School 
J.— B. Say (Paris). Crown 8vo, 4s. W. cloth. IJust pMblUhcd 

Cotntnercial Education. 

LESSONS IN COMMERCE, By Professor R. Gambaro, of 
the Royal High Commercial School at Genoa. Edited and Revised by Jamu 
Gault, Professor of Commerce and Commercial Law in King's College, 
London. Second Edition, Revised. Crown 8vo, 3$. 64. cloih,[yust ^blishti. 



" The publishers of this work have rendered considerable service to the cause of conmiaw 
•dttcation by the opportune production of this volume. . . . The work is peculiarly acceptaue 
to English readers and an atunirable addition to existing class-books. In a phrasey we tUnktt* 
work attains its object in furnishing a brief account of those laws and customs of British trade wn 
which the commercial man interested therein should be familiar." — Chatnbtr ofComtnerctyourHM 

" An invaluable guide in the hands of those who are preparing for a commercial career." 

OmntimgHwii 

Foreign Commercial Correspondence. 

THE FOREIGN COMMERCIAL CORRESPONDENT: Being 
Aids to Commercial Correspondence in Five Langaages— English, French, 
German, Italian, and Spanish. Bv Comrad E. Bakbr. Secood Edition. 
Crown 8vo, 3s. 6d. cloth. 



' ^Vfaoever wishes to correspond in all the languages mentioned by Mr. Baker caanot do bettai 
than study this work, the materials of which are excellent and conveniently arranged. They consut 
not of entire specimen letters but— what are far more useful— short passages, sentences, or 
phrases expressing the same general idea in various tortos."—j4tk€tutufn, 

"A careful examination has convinced us that it is unusually complete, well arranged, ind 
vaHable. The book is a thoroughly good one."—Schoolfnast€r, 

Accounts for Manufacturers. 

FACTORY ACCOUNTS: Their Principles and Practice. A 
Handbook for Accountants and Manufacturers, with Appendices on the No* 
menclature of Machine Details ; the Income Tax Acts ; the Rating of Fac* 
tories; Fire and Boiler Insurance; the Factory and workshQp Acts, &c.| 
including also a Glossary of Terms and a large number of Specimen Rulings. 
By Emile Garcke and J. M. Fells. Fourth Edition, Revised and En- 
larged. Demy 8vo, 350 pages, 6s. strongly bound. 

"A very interestuig description of the requirements of Factory Accounts. . . . thepilncbl* 
of assimilating the Factory Accounts to the general commercial books b one which we thorougUf 
agree yrtth."^j1fccun/a»ts' yournal. 

" Characterised by extreme thoroughness. There are few owners of factories who would not 
dertre great benefit from the perusal ofthis most admirable woA."— Local Government Ckrcniclt. 

Modern Metrical Units and Systems. 

MODERN METROLOGY : A Manual of the Metrical UniU 
and Systems of the Present Century. With an Appendix containing a proposed 
EnelisB System. By Lowis D'A. Jackson, A.M.Inst.C.E., Author of *' Aid 
to Survey Practice," &c. Large crown 8vo, 12s. 6d. cloth. 

" We recommend the work to all interested in the practical reform of our weights and met- 
waMt%."—Aafure. 

The Metric System and the British Standards. 

A SERIES OF METRIC TABLES, in which the BHtisk Stand- 
ard Measures and Weights are compared with those of the Metric System atfrtsent 
in Use on the Continent. By C. H. Dowling, C.E. 8vo, xos. 64. strongly Dound 

"Mr. DowUng's Tables are well put together as a ready-redconer fw tbe coovenloD of OM 
into the otnet."—Atk€tutMm. 



Iron Shipbuilders' and Merchants' Weight Tables* 

IRON -PLATE WEIGHT TABLES: For Iron ShifbuUders, 
Engineers, and Iron Merchants, Containing the Calculated Weights of np^ 
wards of 150,000 difierent sizes of Iron Plates, from i foot by 6 in. by | in. to- 
xo feet bv 5 feet by i in. Worked out on the basis of 40 lbs. to the square 
foot of iron of i mch in thickness. Carefolly compiled and thoroughly Re< 
vised by H. Burlimsom and W. H. SiM^soifv. OVAoxi^ ^lo^as&. half-boimd. 
"Thif work wfll be found of great utfflty. TYve a\xtYvoT»^N«WxiwicYwvT»^a&.«^*M» 

ef wbMt U wanting In making astimates; asA the use oi the V>o«*. '»>a^ ww ««»*». -- 

akbormte caJcolstfona."— f^sc'/irA MechanU. 
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Vhdidtvick's CcUctUatar for Numbers and Weights 
Combined, 

THE NUMBER, WEIGHT, AND FRACTIONAL CALCU- 
LA TOR» Containing upwards of 350,000 Separate Calculations, showing at- 
a glance the value at 423 diflerent rates, ranging from i^th of a Penny to 
SOS. each, or per cwt., and £30 per ton, of any number 01 articles consecu- 
tively, from I to 470. — Any number of cwts., qrs., and lbs., from i cwt. to 470 
cwts. — Any number of tons, cwts., qrs., and lbs., from z to 1,000 tons. By 
William Chadwick, Public Accountant. Third Edition, Revised and Im^ 
proved. 8vo,i8s., strongly bound for Office wear and tear. 
1^ Is adapted for the use of Accountants and Auditors, Railway Companies, 
Canal Companies, Shippers, Shipping Agents, General Carriers, etc. Ironfounders, 
Brassfounders, Metal Merchants, Iron Manufacturers, Ironmongers, Engineers, 
Machinists, Boiler Makers, Millwfights, Roofing, Bridge and Girder Makers, Colliery 
Proprietors, etc. Timber Merchants, Builders, Contractors, Architects, Surveyorsr 
Auctioneers, Valuers, Brokers, Mill Owrters and Manufacturers, Mill Furnishers^. 
Merchants, and General Wholesale Tradesmen. Also for the Apportionment o 
Mileage Charges for Railway Traffic, 

" It is as easy of reference for any answer or any number of answers as a dictionary, and tfa* 
references are even more quickly made. For making: up accounts or estimates the book must 
prove invaluable to all who have any considerable quantity of calculations involving price an(^ 
measure in any combination to do."— Engineer. 

Harben's Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR, Being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at One Reference the ezaci 
Value of any Weight from i lb. to 15 tons, at 300 Progressive Rates, from id, 
to i68s. per cwt., and containing z86,ooo Direct Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afiord an aggregate of 10,266,000 Answers; the whole l>eing calcu* 
lated and designed to ensure correctness and promote despatch. By Hbmrt 
Harben, Accountant. Fourth Edition, carefully Corrected. Royal 8vo, 
£1 5s. strongly half-bound. 

" A practical and useful work of reference for men of business generally ; it Is the best of the 
kind we nave SKCCL"—JroHm<mfer. 

"Of priceless value to business men. It is a necessary book in all mercantile offices."— ^A<^ 
field Independent, 

Harben^s Comprehensive IHscount Guide* 

THE DISCOUNT GUIDE, Comprising several Series of 
Tables for the use of Merchants, Manufacturers, Ironmongers, and others, 
b]r which may be ascertained the exact Profit arising from any mode of using 
Discounts, either in the Purchase or Sale of Goods, and the method of either 
Altering a Rate of Discount or Advancing a Price, so as to produce, by one 
operation, a sum that will realise any required profit after allowing one or 
more Discounts : to which are added Tables of Profit or Advance from i^ to 
90 per cent., Tables of Discount from i^ to 98I per cent., and Tables of Com- 
mission, &c., from i to 10 per cent. By Henry Harben, Accountant. New 
Edition, Revised and Corrected. Demy 8vo, 544 pp., £1 5s. half-bound. 

" A book such as this can only be appreciated by business men, to whom the savmg of time 
iMuis saving of money. We liave the lugli authority of Professor J. R. Young that the tables 
duoughout the work are constructed upon strictly accurate principles. The work is a model 
>f tjrpographical clearness, and must prove of great value to merchants, manufacturers, and 
Sennral txaders."— British Trade youmal. 

New Wages Calculator, 

TABLES OF WAGES at 54, 52, 50 and 48 Hours per Week. 
Showing the Amounts of Wages from Ooe-q uarter-of-an hour to Sixty-four 
hours in each case at Rates of Wages advancing by One Shilling from 4s. to 
S5S. per week. By Thos. Garbutt, Accountant. Square crown 8vo, 6s. 
nalf-Dound. {Just published. 

Iron and Metal Trades' Calculator. 

THE IRON AND METAL TRADES' COMPANION. For 

expeditiously ascertaining the Value of any Goods bought or sold by Weight, 
from 15. per cwt. to zz2s^er cwt., and from one farthing per pound to one 
shilling per pound. By Thomas Downis. 39^ PPm 9^. leather. 
"A most usefiii set of tables; nothhig Uke thembefoweslsXftA."— Buildii4[NoM\. 
"Akbougk spedaDy adapted to the Iron and metal tnAev tJa* \32D\n '^«!5l'\» \«qsA xa«SB^>» 
07 other business In which merchandiao Is bought and vAdYxY n^ii^^^HaUnmoi N««m « 
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"DIRECT CALCULAT O RS," 

By M. B. COTSWORTH, of Holgate, York. 

<2niCK£8T AND MOST ACCURATE MEANS OF CALCULATION ENOWH. 

ENSUBE ACCUBACT and SPEED WITH EASE, SAVE TIME and MONET. 
Accounts may be charged oat or checked by these means In about one 
third he time required by ordinary methods of calculation. Theie 
unriYalled ** Calculators ** have very clear and original contrivancM 
for instantly finding the exact answer, by Its fixed position, vithont 
even sighting the top or side of the page. They are varied in arrange- 
ment to suit the special need of each particular trade. 
All the leading firms now use Calculators^ even where they employ experts, 
N.B.— Indicator letters in brackets should be quoted. 



** RAILWAY (Sr» TRADERS' CALCULATOR " (R. & T.) los. 6d. 
Including Scale of Charges for Small Parcels by Merchandise Trains. 
" Direct Calculator" — the only Calculator published giving exact charge for 
Cwts., Qrs. and Lbs., together. " Calculating Tables" for every id, rate to 
IOCS, per ton. " Wages Calculator." " Percentage Rates.** " Grain, Flour, 
Ale, &c., Weight Calculators." 

" DIRECT CALCULATOR (I R) " including all the above except 
•• Calculating Tables." 7s. 

^* DIRECT CALCULATOR (A)" by id., 25. each opening, exact 
pence to 40s. per ton. 55. 

•*' DIRECT CALCULATOR (B)" by id., 45. each opening, exact 
pence to 405. per ton. 45. 6d. 

*' DIRECT CALCULATOR (C) " by id. (with Cwts. and Qrs. to 

nearest farthing), to 40s. per ton. 4s. 6d. 

"DIRECT CALCULATOR (Ds) " by id. gradations. (Single Tons 
to 50 Tons, then by fifties to 1,000 Tons, with Cwts. values below in exact 
pence payable, fractions of id. and upwards being counted as id. 6s. 6d. 

^' DIRECT CALCULATOR (D) " has from 1,000 to 10,000 Tons in 

addition to the (Ds) Calculator, ys. 6d. 

"DIRECT CALCULATOR (Es) " by li. gradations. (As (D) to 
1,000 Tons, with Cwts. and Qrs. values shown separately to the nearest 
farthing). 5s. 6d. 

** DIRECT CALCULATOR (E) " has from 1,000 to 10,000 Tons in 

addition to the (Es) Calculator. 6s, 6d. 

^* DIRECT CALCULATOR (F)" by id,, 2S. each opening, exact 
pence to 405. per ton. 4s. 6d. 

•• DIRECT CALCULATOR (G) " by id., is. each opening ; 6 in. by 
9 in. Nearest Id. Indexed (Q I) 35. 6d. as, 6d. 

" DIRECT CALCULATOR (H) " by id., is. each opening ; 6 in. by 
9 in. To exact pence. Indexed (H I) 3s. 6d. 2S. 6d. 

"DIRECT CALCULATOR (K)" Showing Values of Tons, Cwts. 
and Qrs. in even pence (fractions of id. as id.), for the Retail Coal Trade. 
4s. 6d, 

"RAILIVA Y AND TIMBER TRADES MEASURER AND CAL- 
>CULA TOR (T) " (as prepared for the Railway Companies). The onljj book 
.published giving true content of unequal sided and round timber by eighths 
•of an inch, quarter girth. Weights from Cubic Feet— Standards, Superficial 
Feet, and Stone to Weights— Rnnnm%¥eet\tom\et^^^^\i%c»S.\i1&A'&—'5AasA^^ 
j&fuiripJiers— Timber Measmes— Customs KegoX^Woxv^, &.c. v. ^ * 
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AQRIOULTURE, FARMING, G ARDENING, eto. 

I>r. Fream'8 New Edition of *^The Standard 
Treatise on Agriculture,^^ 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT: A Compendium of Husbandry. Originally 
Written by William Youatt. Thirteenth Edition, entirely Re-written, 
considerably Enlarged, and brought up to the Present Requirements of 
Agricultural Practice, by William Fream, LL.D., Steven Lecturer in the 
University of Edinbure;h, Author of " The Elements of Agriculture." &o. 
Royal 8vo, i.ioo pp., with over 450 Illustrations. £1 us. 64. strongly and 
iiandsomely bound. 

Extract from Publishers' Advertisement. 

" A treatise that made its original appearance in the first decade of the century, and that enters 
apon its Thirteenth Edition before the century has run its course, has undoubtedly established its 

?osition as a work of permanent value. . . The phenomenal progress of the last dozen years in the 
ractice and Science of Farming has rendered it necessary, however, that the volume should be 
rewritten,. . . . and for this undertaking the publishers were fortunate enough to secure the 
services of Dr. FREAM, whose high attainments in all matters pertaining to agriculture have been 
so emphatically recognised by Uie highest professional and official authorities. In carrying 
out his editorial duties. Dr. I^REAM has been favoured with valuable contributions by Prof. J 
WORTLEY axe, Mr. E. BROWN, Dr. BERNARD DYER, Mr. W. J. MALDEN, Mr. R. H. REW 
Prof. SHELDON, Mr. J. SINCLAIR, Mr. SANDERS SPENCER, and others. 

" As regards the ulustrations of the work, no pains have been spated to make them as repre- 
sentative and characteristic as possible, so as to be practically useful to the Farmer and Graaer." 

Summary of Contents. 



Book I. On the Varieties, Breed- 
ing, Rearing, Fattening, and 
Management of Cattle. 

Book II. On the Economy and Man- 
agement OF THE Dairy. 

Book III. On the Breeding, Rear- 
ing, and Management of Horses. 

Book IV. On the Breeding, Rear- 
ing, and Fattening of Sheep. 

Book V. On the Breeding, Rearing, 
AND Fattening of Swine. 

Book VI. On the Diseases of Live 
Stock. 



Book VII. On the Breeding, Rear- 
ing, AND Management of PoultrYi 

Book VIII. On Farm Offices and 
Implements of Husbandry. 

Book IX. On the Culture and Man- 
agement OF Grass Lands. 

Book X. On the Cultivation and 
Application of Grasses, Pulse, 
AND Roots. 

Book XI. On Manures and their 
Application toGrass Land&Crops 

Book XII. Monthly Calendars of 
Farmwork. 



%♦ Opinions of the Press on the New Edition, 

" Dr. Fream is to be congratulated on the successful attempt he has made to give us a work 
which will at once become the standard classic of the farm practice of the countty. We believe 
that it will be found that it has no compeer among the tnany works at present in existence. . . . 
The illustrations are admirable, while the frontispiece, which represents the well-known bull, New 
Years Gift, bred by the Queen, is a work of art.' — 77t« Times. 

" The book must be recognised as occupying the proud position of the most exhaustive work 
/reference in the English language on the subject with which it de^."—Atfunceutn. 

" The most comprehensive guide to modern farm practice that exists in the English language 
to-day. . . . The book is one that ought to be on every farm axwl in the library of every land* 
<ywn&[."—MarA Lane Express. 

" In point of exhaustiveness and accuracy the work will certainly hold a pre-eminent and 
unique position among books dealing with scientific agricultural practice. It is. in fact, an agri- 
cultural library of itself."- North British Agriculturist. 

" A compendium of authoritative and well-ordered knowledge on every conceivable branch 
of the work of the live stock farmer ; probably without an equal in this or any other country." 

Yorkshire Post, 

British Farm Live Stock. 

FARM LIVE STOCK OF GREAT BRITAIN. By Robbrt 
Wallace. F.L.S., F.R.S.E., &c., Professor of Agriculture and Rural Eco- 
Qomy in the University of Edinburgti. Third Edition, thoroughly Revised 
and considerably Enlarged. With over 120 Phototypes of Prize Stock. Demy 
Bvo, 384 pp., with 79 Plates and Maps, i». 6d. cloth. 
" A really complete woik on the history, breeds, and management of the farm stock of Great 

Britain, and one which is likely to find its way to the shelves of every country gentleman's 

Ubrary."-rA* Times. 

" The latest edition of * Farm Live Stock of Great Britain ' is a production to be pioud of, and 

Its issue not the least of the services which its author has rendered to agricultural science." 

Scottish Farmer, 
" The book is very attractive . . . and we can scarcely imagine the existence of a farmer 

who would not like to have a copy of this beautiful ■wotk."—MarJk Lane Express. 

•• A work which will long be regarded as a standard aviO^ontv vjYvetieN«t ^ cOTv^sfcX^sJvssrj-ssA 

description of the breeds ofTive stock in the British Isles \s xe<\uvtt4."— Bell s Wttfev^ Mwitn^w ■ 
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Dairy Farming. 

BRITISH DAIRYING. A Handy Volume on the Work of the 
Dairy-Fann. For the Use of Technical Instruction Classes, Students In 
Agricultural Colleges, and the Working Dairy-Farmer. By I^olJ.P. Sheldon, 
ate Special Commissioner of the Canadian Government, Author of ** Dairy 
Farming," &c. With numerous Illustrations. Crown 8vo, 9S. 6d. cloth 

*' We confidently recommend it as a text-book on dairy farming."— ^.^nfeKAMra/ Gatette. 

*' Probably the best half-crown manual on dairy work that has yet b^n produced."— North 
British Agriculturist. 

** It is the soundest little work we have yet seen on the subject."— 7'A« Times. 

Dairy Manual. 

MILK, CHEESE AND BUTTER: A Practical Handbook 
on their Properties and the Processes of their Production, including a 
Chapter on Cream and the Methods of its Separation from Milk. By John 
Oliver, late Principal of the Western Dairy Institute, Berkeley. With 
Coloured Plates and 200 lUusts. Crown 8vo, 7$.6d. cloth. \jMst published, 
" An exhaustive and masterly prcduction. It may be cordially reconmieaded 10 all students 

and practitioners of dairy science." — A.B. A^icttfttti-ist. 

" We stroi^ly recommend this verj' comprehensive and carefully-written book to dairy-formers 

and students of dairying. It is a distinct acquisition to the library of the agncultuiist."— ^.jticmA 

ttirai Gazette. 

Agricultural Facts and Figures. 

NOTE-BOOK OF AGRICULTURAL FACTS AND FIGURES 
FOR FARMERS AND FARM STUDENTS. By Primrose McConmell, 
B.Sc. Fifth Edition. Royal 32mo, roan, ^ilt edges, with band, 45. 
*' Literally teems with information, and we can cordially recommend It to all connected wtth 
mgilaOcwn."— North British AgriatUurist. 

8maU Farming. 

SYSTEMATIC SMALL FARMING; or, The Ussons of my 
Farm. Being an Introduction to Modern Farm Practice for Small Farmers. 
By R. Scott Burn. With numerous Illustrations, crown 8vo, 6s. cloth. 
*' This Is the completest book of its class we have seen, and one which vnrj amateur fiumet 
will read with pleasure and accept as a g}ude."^Fi€ld. 

Modem Farm^ing. 

OUTLINES OF MODERN FARMING. By R. Scott Burn. 
Soils, Manures, and Crops— Farming and Farming Bconomy — Cattle, Sheep| 
and Horses — Management of Dairy, Pigs, and Poultry — Utilisation of 
Town-Sewage, Irrigation, &c. Sixth Bdition. In One Vol., 1,250 pp., half- 
bound, profusely Illustrated, 125. 

" The aim of the author has been to make his work at once comprehendve and trustwocthy 
and he has succeeded to a deg^ree which entitles him to much cttdiL, —Momitig Advertiser. 

Agricultural Engineering. 

FARM ENGINEERING, THE COMPLETE TEXT-BOOK OP, 

Comprising Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, Fences, and Gates ; Farm Buildings ; Bam Implements and Ma* 
chines ; Field Implements and Machines ; A^icultural Surveying, &c. By 
Prof John Scott. 1,150 pages, half-bound, with over 600 lUustrations, 12s. 
"Written with great care, as well as with knowledge and ability. The author has done bis 

work well ; we have found him a very trustworthy guide wherever we have tested his statements. 

The volume will be of great value to agricultural students,"— J/oriir Lane Express. 

Agricultural Text-Book. 

THE FIELDS OF GREAT BRITAIN : A Text-Book of 

Agriculture, adapted to the Syllabus of the Science and Art Department. 
For Elementary and Advanced Students. By Hugh Clements (Board of 
Trade). Second Edition, Revised, with Additions. i8mo, as. td. cloth. 
"A most comprehensive volume, giving a mass of Information." — AgriatUural Ecofton ti st. 
*' It is a long time since we have seen a book which has pleased us morcb or which contains 
■och a vast and useful fund of knowledge."— £<^tM»M0Na/ Times. 

Tables for Farm^ers^ etc. 

TABLES, MEMORANDA, AND CALCULATED RESULTS 

for Farmers. Graziers, Agricultural Students, Surveyors, Land Agents, Auc- 
tioneers, etc. With a New System of Farm Book-keeping. By Sidney Fran- 
cis. Third Edition, Revised. 273 pp., waistcoat pocket size, xs. td. leather. 
" Weighing less than z oz., and occupying no more space than a match box, It contains a msM 
et Acts and calculations which has never before, in such handy form, been obtainable. Every 
operation on the farm is dealt with. The woi\l m%v ^ Xa>wTk. «& vYvoxou^Khly accurate, the whole 
0/ the tables having been revised b\ Dt.Ti^wa. \^«<WR^^aiSilx«wwLaQRiu^^^^'— BtUTs fT**^^ 
Jlfesse»£-er, 
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A.rtiflci(Ml Manures and Foods* 

FERTILISERS AND FEEDING STUFFS: Their Proper- 
ties and Uses. A Handbook for the Practical Farmer. By Bernard DybRi 
D.Sc. (Lond.) With the Text of the Fertilisers and Feeding StufiFs Act of 
1893, the Regulations and Forms of the Board of Agiiculture and Note» on 
the Act by A. J. David, B.A., LL.M., of the Inner Temple, Barrister-at-Law. 
Crown 8vo, 120 pages, 15. cloth. lJi*st published. 

" An exeeDent shUliugs worth. Dr. Dyer has done farmers gocd service iR placing at their dis* 
posa so much useful information in so intelligible a form."— T'/t^ Times. 

The Management of Bees. 

BEES FOR PLEASURE AND PROFIT: A Guide to the 
Manipulation of Bees, the Production of Honey, and the General Manage* 
ment of the Apiary. By G. Gordon Samson. Crown 8vo, 15. cloth. 

" The intending bee-keeper will find exactly the kind of information required to enable him 
to make a successftu start with his hives. The author is a thoroughly competent teacher, and hit 
book may be commended." — Morning' Post. 

Fa/rm and Estate Book-keeping. 

BOOK-KEEPING FOR FARMERS * ESTATE OWNERS. 
A Practical Treatise, presenting, in Three Plans, a System adapted for all 
Classes of Farms. By Johnson M. Woodman, Chartered Accountant. Second 
Edition, Revised. Crown Svo, 3s. 6d. cloth boards ; or 25. 6d. cloth limp. 
" The volume is a capital study of a most important subject."— Azricu&ural Garette. 
The young farmer, land aeent, and surveyor will find Mr. Woodman's treatise more than 
cepay its cost and study.''— Suilainfr News. 

Farm Account Book* 

WOODMAN'S YEARLY FARM ACCOUNT BOOK. Giving 
a Weekly Labour Account and Diarv, and showing the Income and Expen- 
diture under each Department of c5rops. Live Stock, Dairy, &c. &c. With 
Valuation, Profit and Loss Account, and Balance Sheet at the end of the 
Year. By Johnson M. Woodman, Chartered Accountant, Author of " Book- 
keeping for Farmers." Folio, 7s. 6d. half bound. [cuitMre 
"CoE^ains every requisite form for keeping farm accounts readily and accurately."— ^^ri- 

Esarly Fruits^ Flowers, and Vegetables. 

THE FORCING GARDEN ; or, How to Grow Early Fruits, 
Flowers, and Vegetables. With Plans and Estimates for Building Glass- 
houses, Pits, and Frames. By Samuel Wood. Crown Svo, 3s. 6d. cloth. 

" A good book, and fairly fills a place that was in some degree vacant. The book is written with 
^rreat care, and contains a great deal of valuable teaidiing."— Gardeners' Afagttzine, 

Good Gardening. 

A PLAIN GUIDE TO GOOD GARDENING ; or. How to Grow 
Vegetables, Fruits, and Flowers. By S. Wood. Fourth Edition, with con- 
siderable Additions, &c., and numerous Illustrations. Crown Svo, 35. 6d. cl. 
" A very good book, and one to be highly recommended as a practical guide. The practical 

'directions are excellent." — Athenaum, 

" May be recommended to young gardeners, cottagers, and specially to amateurs, for the 

4»tain, simple, and trustworthy information it gives on common matters too often neglected."— 

GmrtUner^ Chronide. 

Gainful Gardening. 

MULTUM-IN-PARVO GARDENING', or, How to make One 
Acre of Land produce £620 a-year by the Cultivation of Fruits and Vegetables ; 
also. How to Grow Flowers in Three Glass Houses, so as to realise £'176 per 
annum clear Profit. By Samuel Wood, Author of " Good Gardening," &c. 
Fifth and Cheaper Edition, Revised, with Additions. Crown Svo, is. sewed. 
"We are bound to recommend it as not only suited to the case of the amateur and gentleman's 
gardener, but to the market povrvt."— Gardeners' Alageunne, 

Gardening for Ladies. 

THE LADIES' MULTUM'IN'PARVO FLOWER GARDEN, 
and Amateurs' Complete Guide, With Illusts. By S. Wood. Cr.Svo, 3s. 6d, cL 

Receipts for Gardeners. 

GARDEN RECEIPTS, Edited by Charles W. Quin. lamo, 
X5. 6d. cloth limp. 

Market Gardening. 

MARKET AND KITCHEN GARDENING. By Contributors 
to "The Garden." Compiled by C. VJ. S^ik'n^X^V'^ Yj^Voc ^^^^vl^«ia3i<^ 
J2/ostrated." lamo 3s. 6d. cloth board &« 
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AUCTIONEERING, VALUING, LAND SURVEYING 

ES TATE AGENCY, e te. 

Auctioneer's Assistant, 

THE APPRAISER, A UCTIONEER, BROKER, HOUSE AND 
EST A TE A GENT AND VAL UER'S POCKET A SSISTA NT, for the Vain* 
tion for Purchase, Sale, or Renewal of Leases, Annnides and Reversions, and 
of property generaJly ; with Prices for Inventories, &c. Bv John Wbbblii 
Valuer, &c. Sixth fidition, Re-written and greatly eztended by C. Norbis, 
Surveyor. Valuer, &c. Royal ssmo, 5s. cloth. 

" A neat and coadse book of reference, containing: an admirable and deaily-arransedlistol 

pfloM for inTentories, and a rery practical sfuide to determine the ralue of fumitiure.ftc."— Ml«wfffi& 

" Ci?"»^*"T a Uuve quantity of varied and useful Informatioa as to the valuation for purchaw. 

ale. or renewal of leases, annuities and reversions, and of property generally, with orioet foi 

biTentories, and a ^uide to determine the value of interior fittings and other efiects."— AiiMcr. 

Auetianeertng, 

AUCTIONEERS: THEIR DUTIES AND LIABILTriES. 
A Manual of Instruction and Counsel for the Young Auctioneer. By Robbrt 
Squibbs, Auctioneer. Second Edition, Revised and partly Re-written. Demy 
8vo, xas. 6d, cloth. 

%♦ Opinions of the Press. 

" The standard text-book on the topics of which it treats."— ^/A^mrwm. 

" The work is one of general excellent character, and gives much information in a compea- 
dlous and satisfactory {oTm."—BuiMer. 

" May be recommended as giving a great deal of Information on the law relating to 
auctioneers, in a very readable form."— Law youtttal. 

" Auctioneers may be congratulated on having so pleasing a writer to minister to their special 
nOiAs."— Solicitors^ youmal. 

"Every auctioneer ought to possess a copy of this excellent •motk.."—lroHtHong<er. 

" Of great value to the profiKsion. . . . We readily welcome this book ttom tha fi^t that il 
traata the subject in a manner somewhat new to tlie profession."— ^At/«r GoMeUe. 

Intvood's Estate Tables, 

TABLES FOR THE PURCHASING OF ESTATES, FmkoU, 
Copyhold, or Leasehold; Annuities, A dvowsom, etc, uid for the Renewing of 
LeiB^s held underCathedralChurches, Colleges, or other Corporate bodies 
for Terms of Years certain, and for Lives : also for Valuing Reversionary 
Estates, Deterred Annuities, Next Presentations, &c. ; together with Sm AST's 
Five Tables of Compound Interest, and an Extension of the same to Lower 
and Intermediate Rates. By W. Inwood. 24th Edition, with considanble 
Additions, and new and valuable Tables of Logarithms for the more IMAcolt 
Computations of the Interest of Money, Discount, Annuities, dec, by If. Fsnoi 
Thoman, of the Soci^t^ Credit Mobiuer oi Pans. Crown 8vo, 8s. cloth. 
"Those interested In the purchase and sale of estates, and In the adjustment of coaqiensatioa 

eaaM» as well as in transactions in annuities, life insurances, &c will find Uie preaent aditloaoff 

•BBlnent 9nvice."'—Efvifuerin£. 

" ' Inwood's Tables ' still maintain a most enviable reputation. The new issue has been im'*r*«f* 

by arge additional contributions by M. Fedor Thoman, whose carefully arranged Tables canaol 

fiyi to be of the utmost utility."— Afinwv' JourruU, 

Agricultural Valuer's Assistant, 

THE AGRICULTURAL VALUER'S ASSISTANT, A Prac 
tical Handbook on the Valuation of Landed Estates ; including Rules and 
Data for Measuring and Estimating the Contents, weights, and Vsdues of 
Agricultural Produce and Timber, and the Values of Feeding Stn£fo, 
Manures, and Labour; with Forms of Tenant-Right- Valuations, Lists of 
Local Agricultural Customs, Scales of Compensadon under the Agricultural 
Holdings Act, &c. &c. By Tom Bright, Agricultural Surveyor. Seoond 
Edition, much Enlarged. Crown 8vo, 5s. cloth. 
" Full of tables and examples In connection with the valuation of tenant-right, estates, laboor, 

COBtwnts. and weights of timSer, and (arm produce of all kinds."— ^^rirMAMro/ Gamtitt, 

" An eminent^ practical handbook, full of practical tables and data of ondotAited intaitHt aad 

vahw to surveyors and auctioneers in preparing valuations of all kinds. '-^anvMr. 

Plantations and Underwoods, 

POLE PLANTATIONS AND UNDERWOODS: A Practical 
Handbook on Estimating the Cost of Forming, Renovating, Improving, and 
Grubbing Plantations and Underwoods, their Valuation for Purposes of 
Transfer, Rental, Sale, or Assessment. By Tom Bright, Author of 
**The AgricultnralValuei s Assistant," be. Ctowu%MQ« -^.6(i« cloth, 
" To rabten, fo wate rs and agents it wiU be a welcome a\d."— NortH BritisH AnricwttuvUi. 
"Wen calculated to assist the valuer hv the dtecYvaxge ot ^l5^S?*ix^A^^KS^JS2r* 
iuidiue both to aurreron and anctioneen In preiperta^ f s ii o airtnna ot ifliXiana*. —Ken* ii«r«i». 
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Mudsan's Land Valuer^a Pocket-Book. 

THE LAND VALUER'S BEST ASSISTANT: Being Tables 
on a very much Improved Plan, foi; Calculating the Value of Estates. Witb 
Tables for reducing Scotch, Irish, and Provincial Customary Acres to Statute 
Measure, &c. By R. Hudson, C.E. New Edition. Royal 32mo. 4s. leather. 
" Of incalculable value to the country s^entleman and professional mdin."—Farffi€rs' journal. 

Ekuart'8 Land Improver's Pocket-Book, 

THE LAND IMPROVER'S POCKET-BOOK OF FORMULAE, 
TABLBStOnd MEMORANDA required in any Computation relating to the 
Permanent Improvement of Landed Property. By John Ewart, Surveyor. 
Second Edition. Royal samo, 45. leather. 

Complete Agricultural Surveyor's Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLBTB POCKET-BOOK. Being of the above Two Works bound together. 
Leather, with strap, 75. 6d, 

Souse Property. 

HANDBOOK OF HOUSE PROPERTY. A Popular and Practi- 
cal Guide to the Purchase, Mortgage, Tenancy, and Compulsory Sale off 
Houses and Land, including the Law of Dilapidations and Fixtures ; witb 
Examples of all kinds of Valuations, Useful Information on Building, and 
Suggestive Elucidations of Fine Art By E. L. Tarbuck, Architect and* 
Surveyor. Fifth Edition, Enlarged. lamo, 5s. cloth. 
" The advice Is thoroughly practlcaL"— z!!aw yournal. 

" For all who have dealings with house property, this is an Indispensable s}Mit"—DecoraHon. 
" Carefully brousfht up to date, and much improved by the addition of a division on fin# 
■It. . . . A wdl-writtenandthoug:htful work."— £a»4/^^«ny'x^«£^9n<. 
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Pocket-Book for Sanitary Officials. 

THE HEALTH OFFICER'S POCKET-BOOK : A Guide to 
Sanitary Practice and Law. For Medical Officers of Health, Sanitary In. 
spectors. Members of Sanitary Authorities, &c. By Edward F. Willoughby, 
M.D. (Lond.), &c., Author of *• Hygiene and Public Health." Fcap. Svo, 
75. 6d. cloth, red edges, rounded corners. IJi^st published. 

" A mine of condensed information of a pertinent and useful kind on the various subjects of 

which it treats. The matter seems to have been carefully compiled and arranged for f;!icility3! 

reference, and it is well illustrated by diagrams and woodcuts. The different subjects are 

succinctly but fully and scientifically dealt vnth."—Th£ Lancet. 

" An excellent publication, deeding with the scientific, technical and legal matters connected 

with the duties of medicad officers ot health and sanitary inspectors. The work is replete witb 

Information."— XrOoi/ Government yournal. 

Journalisnii 

MODERN JOURNALISM. A Handbook of Instruction and 
Counsel for the Young Journalist. By Tohn B. Mackie, Fellow of the Insti- 
tute of Journalists. Crown 8 vo, as. cloth. [Just published. 
" This invaluable guide to journalism is a work which all aspirants to a journalistic career wil 
read with a.dvantage."—yottma/ist. 

Private Bill Legislation and Provisional Orders. 

HANDBOOK FOR THE USE OF SOLICITORS AND EN^ 
GINEERS Engaged in Promoting Private Acts of Parliament and Provi- 
sional Orders, tor the Authorization of Railways, Tramways, Gas and Water 
Works, &c. By L. Livingston Macassby, of the Middle Temple, Barrister- 
at-Law, M.Inst.C.E. 8vo, 355. cloth. 

Law of Patents, 

PATENTS FOR INVENTIONS, AND HOW TO PROCURE 
THEM, Compiled for the Use of Inventors, Patentees and others. By 
G. G. M. Hardingham, Assoc. Mem.Inst.C.E., &c. Demy 8vo, is. 6d, cloth, 

JJabour IHsputes. 

CONCILIATION AND ARBITRATION IN LABOUR DIS 
PUTES : A Historical Sketch and Brief Statement of the Present Position 
of the Question at Home and Abroad. By J. S. Jeans, Author of "England's 
Supremacy," &c. Crown Svo, 200 pp., as. 6d. cloth. C3f*tst ^noW&Ked, 

"Mr. Jeans is well qualified to write on this subject, bolYi b^ ^^^s VT«NrvQw& \i^'^«& -asANa^j \J!& 
Tactical experience as an arbitrator."— 7"^* Times. 
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A Complete Epitome of the Iaxw8 of this Coun^* 

EVERY MAN'S OWN LAWYER: A Handy- Book of thb 
Principles op Law and Equity. With A CONCISE DICTIONARY 
OF LEGAL TERMS. By A Barrister. Thirty-second Edition, cazeidir 
Revised, and including New Acts of Parliament of 1894. Comprising fli 
Local Government Act, 1894 (establishing District and Parish CooncQi}; 
Finance Act, 1894 (imposing the New Death Duties) ; Merchant Shipping Ai^ 
1894 ; Prevention of Crueltv to Children Act, 1894 ; Building Societies Act, zSm; 
liotice of A ccidents i4 c^ 1891 ; Sale of Goods A ct, 1893 ; Voluntary ConveyoMm 
Act, 1893; Married Women s Property Act, 1893; Trustee Act, 1P93; FertSm 
and Feeding Stuffs Act, 1803; Betting and Loans (Infants) Act, 1892; Sko^ 
Hours Act, 1892 ; Small Holdings Act, 1892; and many other important new 
Acts. Crown 8vo, 750 pp.| price 6s. 84. (saved at every consaltation!), 
strongly bound in cloth. \jfust published. 

♦4* The Book will be found to comprise {amongst other matter) — 
THE Rights and wrongs op individuals— Landlord and Tenant— Vendors 

*AND PURCHASERS— LEASES AND MORTGAGES— PRINCIPAL AND AGENT— PARTNERSHIP 
AND COMPANIES— MASTERS. SERVANTS, AND WORKMEN— CONTRACTS AND AGREBMBNTS 

—BORROWERS, Lenders, and sureties— Sale and purchase of Goods -CHEQUsSt 

BILLS. AND NOTES- BILLS OP SALE— BANKRUPTCY— RAILWAY AND SHIPPING LAW- 

LiFE, Fire, and Marine Insurance— Accident and Fidelity Insurance— Criminal 

Law— PARLIAMENTARY ELECTIONS— COUNTY COUNCILS— DISTRICT COUNCILS— PARISH 

•Councils— MUNICIPAL Corporations— Libel and Slander— public Health akd 

NUISANCES— COPYRIGHT. PATENTS, TRADE MARKS— HUSBAND AND WIFE- DlVORCE- 
INFANCY— CUSTODY OF CHILDREN — TRUSTEES AND EXECUTORS — CLERGY, CHURCS* 
WARDENS, ETC.— GAME LAWS AND SPORTING- INNKEEPERS— HORSES AND DOGS— TAXES 
AND DEATH DUTIES— FORMS OF AGREEMENTS, WILLS, CODICILS, NOTICES, ETC. 

tsr The object of this work is to enable those who consult it to help them- 
telves to the law; and thereby to dispense, as far as possible, with pro/essioMl 
assistance and advice. There are many wrongs and grievances which persons SfA- 
mit to from time to time through not knowinghow or where to apply for redress ; end 
many persons have as great a dread of a lawyer*s office as of a lu)n*s den, Withtkk 
book at hand it is believed that many a Six-and-Eightpsmcb may be saved; nunf 
a wrong redressed ; many a right reclaimed; many a law suit avoided ; and mam 
an evil abated. The work has established itself as the standard legal adviser of aU 
classes, and has also made a reputation for itself as a useful book of referenu for 
lawyers residing at a distance from law librartes, who are glad to have at ham f 
work embodying recent decisions and enactments, 

*** Opinions of thb Press. 

" A complete code of English Law, written in plain language, which all can i n/<fi rsfrn^ 
ould be in the hands of every business man, and all who wish to abcdlsh lawyers' InDs. . . ." 

H^tekty Timtt. 
" A useful and concise epitome of the law, compiled with considerable care."— £«« MagoiAm, 
"A complete digest of the most useful facts which constitute English \a.-m"— Globe. 
" Admirably done, admirably arranged, and admirably cheap."— Z,«air Mercury. 

" A concise, cheap and complete epitome of the English law. So plainly wrilt eu that hevto 
«ims may read, and he who reads may understand."— Fi^ar^. 

"The latest edition of this popular book ought to be In every business establishment and 00 
Ubrary Xa!Q\%r— She ffieid Post. 



" A complete epitome of the law ; thoroughly intelligible to non-professional readers." 

^ Belts U^ 

Legal Guide for Patvnbrokers^ 

THE LAW OF LOANS AND PLEDGES. With Statutes 
and a Digest of Cases. By H. C. Folkard, Esq., Barrister-at-Law. Vajf. 
8vo, 35. 6d. cloth. 

The Law of Contracts, 

LABOUR CONTRACTS : A Popular Handbook on the Law 
of Contracts for Works and Services. By David Gibbons. Fourth Edition, 
Appendix of Statutes by T. F. Uttley, Solicitor. Fcap. 8vo, 3s, 6d, olotb. 

The Factory Acts. 

SUMMARY OF THE FACTORY AND WORKSHOP ACTS 
(1878-1891). For the Use of Manufacturers and Managers. By Emilb 
Garcke and J. M. Fells. (Reprinted from " Factory Accounts.'') Crown 
8vo, 6d. sewed. 

OODEM, 8MALE AMD CO. UMITVD, TVl«T««at «VBAX ^MTV^Qilk -VOA^^ x 
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^ " WEALE'S SERIES includes Teit-Books on almost BTory branch ol 
cienca and Industry, comprising such subjects as Agriculture, Archi 
id Building, Civil Engineerine, Fine Arts. Mechanics and Mec 
ngineering, Phj^sicat and Chemical Science, and manv miscell 
realises. The whole are constantly under^oiop 
-ought up to the latest discoveries In scieotifi 
sued. ThB prices at which Ihey are sold are as 
isured,"— ilimrican Liltrarv Gatillc. 

" Amongst the lileriture of technical education. While's Series has ever 
ijayed a high reputation, and the additions being made by Messrs. Crosby 
iCKWOOD & Son render the series more complete, and bring the intorma- 

" It is not too much to Eay that no books have ever proved more popular 

th, or more useful to, young engineers anJ others than the eucellent 

satises comprised in WB\le's Series," — Etiginecr, 

" The excellence of Whale's Series is now so well appreciated, that it 

jold be wasting oui space to enlarge upon their general usefuloess and 

Jue." — Builder, 

" The volumes of WealG's Series form one of the best collections of 

smeataiy technical books in any language." — Arcliiltct. 

■• WEALE'S SERIES has become a standard 

illectioDof treatises in all branches of ait and science." — Public Opi 
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The yolumes of this Series are ireelv ninstrated inik 
Woodcuts, or otherwise, where requisite. Throughont the fol* 
lowing List it m-ust be understood that the books are bound ii 
limp cloth, unless otherwise stated ; but the volumes marhA \ 
fviih a t may also be had strongly bound in cloth bwirds forU i 
extra, 

N.B,—/n ordering from this List it is recommended, at t 
means of facilitating business and obviating error, to quote ikt 
numbers affixed to the volumes, as well as the titles andprica. ■ 



CIVIL ENGINEERING, SURVEYING, ETC. 

No. ' 

31. WELLS AND WELL-SINKING. By John Geo. Swindku, 

A.R.I.B.A., and G. R. Burnbll, C.E. Revised Edition. With a Net 

Appendix on the Qualities of Water. Illustrated. 2s. 
35. TBE BLASTING AND QUARRYING OF STONE, for 

Building and other Purposes. By Gren. Sir J. Burgoynb, Bart. is. 6d. 
43. TUBULAR, AND OTHER IRON GIRDER BRIDGES^^v- 

ticularly describing the Britannia and Conway Tubular Bridges. Hy G. 

Drysdalk Dempsky, C.E. Fourth Edition, ss. 
44 FOUNDATIONS AND CONCRETE WORKS, with Practical 

Remarks' on Footings, Send, Concrete, B£ton, Pile-driving, Caissons, asd 

Cofferdams, &c. By fi. Dobson. Seventh Edition, is. 6d. 

60. LAND AND ENGINEERING SURVEYING. By T. Baoi, 

C.E. Fifteenth Edition, revised by Professor J. R. Young. tz.t 
8o». EMBANKING LANDS FROM THE SEA, With examples 

and Particulars of actual Embankments, &c. By J. Wiggins, F.G.S. u. 
81. WATER WORKS, for the Supply of Cities and Towns. With 

a Description of the Principal Geological Formations of England as io- 

fluencing Supplies of Water, &c. By S. Hughbs, C.E. New Edition. 414 
118. CIVIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stkvbnson, F.R.S.E., 8cc. Plates and Diagrams. 3s. 
167. IRON BRIDGES, GIRDERS, ROOFS, AND OTHER 

WORKS. By Francis Campin, C.E. 2s. 6d.» 
197. ROADS AND STREETS, By H. Law, C.E., revised and 

enlarged by D. K. Clark, C.E., including pavements of Stone, Wood, 

£l Ann 3 1^#^ j^o A c ^^ "^ 

203. SANITAR Y WORK IN THE SMALLER TO WNS AND W 
VILLAGES. By C. Slagg, A.M.LC.E. Revised Edition. 3s.* 

212. GAS-WORKS, THEIR CONSTRUCTION AND ARRANGE- 

MENT', and the Manufacture and Distribution of Coal Gas. Originallj 
written by Samuel Hughbs, C.E. Re-written and enlarged by Vviluav 
Richards, C.E. Eighth Edition, with important additions, ss. 6d.| 

213. PIONEER ENGINEERING. A Treatise on the Engineering 

Operations connected with the Settlement of Waste Lands in New Coun- 
tries. By Edward Dobson, Assoc. Inst C.E. 4s. 6d.t 

216. MATERIALS AND CONSTRUCTION; A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By Francis Campin, C.E. Second Edition, revised. 3S.I 

tI9. CIVIL ENGINEERING. By Henry Law, M.Inst, C.E. 
Including Hydraulic Enginebrino by Geo. R. Burnbll, M.Inst. C.B. 
Seventh Edition, revised, with large additions by D. Kinnbar Cubk, 
M.Inst. C.E. 6s. 6d., Cloth boards, 7s. 6d. 

268. THE DRAINAGE OF LANDS, TOWNS, &* BUILDINGS, 

By G. D. Dempsbv, C.E. Revised, with large Additions on Recent Practicf 

in Drainage Engineering, by D. Kinnbar Clark, M.I. C.E. Second Edition, 

Corrected. 4s. 6d.t ^ 

The X indicates that these vols, may be Had strongly bound at^dL txira. 
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MECHANICAL ENGINEERING, ETC. 

33. CRANE Sy the Construction of, and other Machinery for Raising 

Heavy Bodies. By Josbph Glynn, F.R.S. Illustrated, is. 6d. 

34. THE STEAM ENGINE, By Dr. Lardner. Illustraied. is. 6d. 

59. STEAM BOILERS: their Construction and Management. By 
R. Armstrong, C.E: Illustrated, is. 6d. 

82. THE POWER OF WATER, as applied to drive Flour Mills, 
and to ?ive motion to Turbines, &c. By Joseph Glynn, F.R.S. 2s.t 

98. PRACTICAL MECHANISM, the Elements of; and Machine 
Tools. By T. Baker, C.E. With Additions by J. Nasmyth, C.E. 2s. 6d.J 
139. THE STEAM ENGINE, a Treatise on the Mathematical Theory 
of, with Rules and Examples for Practical Men. ByT. Baker, C.E. is. 6d 

164. MODERN WORKSHOP PRACTICE, as applied to Steam En- 

gines. Bridges, Ship -building, &c. By J. G. Winton. New Edition. 3s. 6d.t 

165. IRON AND HEAT, exhibiting the Principles concerned in the 

Construction of Iron Beams, Pillars, and Girders. By J. Armour. 2s. 6d.4 
i66. POWER IN MOTION: Horse-Power, Toothed- Wheel Gearing, 

Long and Short Driving Bands, and Angular Forces. By J. Armour, 2s.t 
171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING. By J. Maxton. 7th Edn. With 7 Plates and 350 Cuts. 3s. 6d.4 
190. STEAM AND THE STEAM ENGINE, StaUonary and 

Portable. By T.Sbwell and D. K. Clark, C.E. 3s. 6d.| 
soo. FUEL, its Combustion and Economy. By C. W. Williams. 

With Recent Practice in the Combustion and Economy of Fuel— Coal, Coke, 
Wood, Peat, Petroleum, Sec— by D. K. Clark, M.I.C.E. 3s. 6d.l 

202. LOCOMOTIVE ENGINES. By G. D. Dempsey, C.E. ; with 
large additions by D. Kinnrar Clark, M.I.C.E. i%.X 

211. THE BOILERMAKER'S ASSISTANT in Drawing, Tem- 
plating, and Calculating Boiler and Tank Work. By John Courtney, 
Practical Boiler Maker. Edited by D. K. Clark, C.E. 100 Illustrations. 25. 

217. SEWING MACHINERY : Its Construction, History, &c., with 
full Technical Directions tor Adjusting, &c. By J. W. Urquhart, C.E. 2S.) 

223. MECHANICAL ENGINEERING, Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Manufacture oi 
the Steam Engine, &c. By Francis Campin, C.E. Second Edition. 2s. 6d.t 

236. DETAILS OF MACHINERY, Comprising Instractions for 

the Execution of various Works in Iron. By Francis Campin, C.E. 3t.l 

237. THE SMITHY AND FORGE; including the Farrier*s Art and 

Coach Smithing. By W. J. E. Crane. Illustrated. 2s. 6d.t 

238. THE SHEET-METAL WORKER'S GUIDE; a Practical Hand- 

book for Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and 
Working Patterns. By W. J. E. Cranb. Second Edition, revised, is. 5d. 

251. STEAM AND MACHINERY MANAGEMENT: with Hints 
on Construction and Selection. By M. Powis Balk, M.I.M.E. ss. 6d.t 

254. THE BOILERMAKER'S READY-RECKONER, By J. 

Courtnby. Edited by D. K. Clark, C.E. 4s. 
*«* Nos. 2X1 and 2$^ in One Vol., half- bound, entitled*' Thb Boilermaker's Ready- 
Reckoner AND Assistant." By J. Courtney and D. K. Clark. 78. 

255. LOCOMOTIVE ENGINE-DRIVING, A Practical Manual for 

Engineers in charge of Locomotive Engines. By Michael Reynolds, M.S.E . 
Eighth Edition. 3s. 6d., limp ; 4s. 6d. cloth boards. 

256. STATIONARY ENGINE^DRIVING. A Practical Manual for 

Engineers in charge of Stationary Engines. By Michael Rjcynolds, M.S.E. 
Fourth Edition. 3s. 6d. limp ; 4s. 6d. cloth boards. 
260. IRON BRIDGES OF MODERATE SPAN: their Construe- 
tion and Erection. By Hamilton W. Pendred, C.E. 2s. 

The % indicates that these vols, may be had tirongly bound at ^. extTa« 
2, stationers' hall COURT^ L\JT>OkT^ ^\\A.^ ^.^' 
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MINING, METALLURGY, KTC. 

4. MINERALOGY^ Rudiments of; a concise View of the General 

Properties of Minerals. By A. Ramsat, F.G.S., F.R.G.S., &c Third 

Edition, revised and enlarged. Illustrated. 3s. 6d.t 
117. SUBTERRANEOUS SURVEYING, with and without the Mag. 

netic Needle. By T. Fbnwick and T. Bakbr, C.E. Illustrated. t%. 6d.} 
135. ELECTRO-METALLURGY; PracticaUy Treated. By Alex. 

ANDBR Watt. Ninth Edition, enlarged and reinsed, with additional lulls' 

trations, and including the most recent Processes. 3s. 6d.t 
172. MINING TOOLS, Manual of. For the Use of Mine Managers, 

Agents, Students, &c. By William Morgans, xs. 6d. 
172* MINING TOOLS, ATLAS of Engravings to lUustrate the above, 

containing 235 Illustratioiu, drawn to Scale. 4to. 4s. 6d, 
176. METALLURGY OF IRON Containing History of Iron Manu- 

facture, Methods of Assay, and Analyses of Iron Ores. Processes oi Mann* 

facture of Iron and Steel, ftc. By B. Baubrman, F.G.S. Sixth Edition, 

revised and enlarged, ss.t 

180. COAL AND COAL MINING. By the late Sir Warington W. 
Smyth, M.A., F.R.S. Seventh Edition, revised. 3s. 6d.| 

195. THE MINERAL SURVEYOR AND VALUER* S COM. 
PLKTE GUIDE. By W. Linthrn, M.E. Third Edition, including Mag- 
netic and Angular Surveying. With Four Plates. 3s. 6d.< 

214. SLATE AND SLATE ^£/4/?i?F/A^<?, Scientitic, Practical, and 
Coiumercial. By D. C. Davies, F.G.S., Mining Engineer, &c. 3S.I 

264. A FIRST BOOIC OF MINING AND QUARRYING, wiihiiit 

Sciences connected therewith, tor Primary Schools and Self Instruction. By 
J. H. CoLUNS, F.G.S. Second Edition, with additions, is. 6d. 



ARCHITECTURE, BUILDING, ETC. 

16. ARCHJIECTURE—ORDERS— The Orders and their .Esthetic 

Principles. By W. H. Leeds. Illustrated, is. 6d. 

17. ARCHITECTURE^STYLES— The History and Description of 

the Styles of Architecture of Various Countries, from the Earliest to tbt 
Present Period. By T. Talbot Bury, F.K.I.B.A^ &c. Illnstrated. ss. 
%* Orders and Stylbs of Architfcturb, m One Vol^ ys, 6d 

18. ARCHITECTURE— DESIGN—The Principles of Design in 

Architecture, as deducible from Nature and exemplified in the Works of the 

Greek and Gothic Architects. By E.L.Garrett, Architect. Illustrated. ss.6d. 

»•• TMs three precedins; Works, in One handsome Vol., half bound, entiiki 

*' Modern Architbcture," price 6s, 

22. THE ART OF BUILDING, Rudiments ot. General Principles 
of Construction, Materials used in Building, Strength and Use of Matenali, 
Working Drawings, Specifications, and Estimates. By E. Dobson, 2s.| 

25. MASONRY AND STONECUTTING : Rudimentary Treatise 
on the j^rinciple; of Masonic Projection and their application to Con- 
strurtion*. By Edward Dorson, M.R.I.B.A., &c. as. 6<i.t 

42. COTTAGE BUILDING, By C. Bruck Allen, Architect 

Eleventh Edition, revised and enlarged. With a Chapter on Economic Cottages 
for Allotments, by Edward E. Allen, C.E. as. 

45. LIMES, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, &c. By G. R. Burnbll, C.E. Fourteenth Edition, is. 6d. 

57. WARMING AND VENTILATION. An ExposiUon of the 
General Principles as applied to Domestic and Public Buildings. Minsi, 
Lighthouses, Snips, &c. By C. Tomlinson, F.R.S., &c. Illustratoa. 3s. 

III. ARCHES, PIERS, BUTTRESSES, &*€.: Experimental Essays 
on the Principles of Construction. By W. Bland. Illustrated, is. 6d. 

The t indicates that these vols, may be had strongly bound ai6d, extra. 
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Architecture, Building, etc., continued, 
ii6. THE ACOUSTICS OF PUBLIC BUILDINGS; or. The 

Principles of the Science of Sound applied to the purposes of the A rchitect and 
Builder. By T.Roger Smiih, M.R.I.B.A., Architect. Illustrated, is. 6d. 

117. ARCHITECTURAL MODELLING IN PAPER, the Art of. 

By T. A. Richardson, Architect. Illustrated, xs. 6d. 
128. VITRUVIUS—THE ARCHITECTURE OF MARCUS 

VITRUVIUS PC LLC, In Ten Books. Translated from the Latin by 

Joseph Gwilt, F.S.A., F.R.A.S. With 23 Plates. 5s. 
130. GRECIAN ARCHITECTURE, An Inquiry into the Principles 

of Beauty in ; with an Historical View of the Rise and Progress of the Art in 

Greece. By the Earl of AlBerdebn. is. 
*•* Th€ two preceding Works in One handsome Vo/,, half hound, entitled "Ancibnt 

132. THE ERECTION OF DWELLING-HOUSES. lUustrated by 
a Perspective View, Plans, Elevations, and Sections of a pair of Semi- 
detached Villas, with the Specification, Quantities, and Estimatesi &c. By 
.^. K. Brooks. New Edition, with Plates. ?«». 6d 1 

156. QUANTITIES &* MEASUREMENTS in Bricklayers', Masons', 
Plasterers*, Plumbers*^ainters*, Paperhangers*, Gilders', Smiths*, Carpenters* 
and JoineiTi* "Work. By A. C. Beaton, Surveyor. Ninth Edit' on. is. tod. 

175. LOCKWOOD'S BUILDER'S PRICE BOOK FOR 1893. A 
Coraprehen.sive Handbook of the Latest Prices and Data for Builders. 
Architects, Engineers, and Contractors. Re-constructed, Re-written, and 
further Enlarged. By Francis T. W. Miller, A.K.I.B.A. 700 pages. 
18. 6d.; cloth boards, 4s. [Just Published. 

182. CARPENTRY AND JOINERY— TnjL Elementary Prin- 

CIPLKS OF Carpentry. Chiefly composed from the Standard Work of 
Thomas Trbdgold, C.E- With a TREATISE ON JOINERY by E. 
Wyndhau Tarn, M.A. Fifth Edition, Revised. 3s. 6d.f 

182*. CARPENTRY AND JOINERY. ATLAS of 35 Plates to 
accompany the above. With Descriptive Letterpress. 4to. 6s. 
185. THE COMPLETE MEASURER ; the Measurement of Boards, 
Glass, &c. ; Unequal-sided, Square-sided, Octagonal-sided, Round Timber 
and Stone, and Standing Timber, &c. By Richard Horton. Fifth 
Edition. 4s. ; strongly bound in leather, 5s. 

187. HINIS TO YOUNG ARCHITECTS. By G. Wightwick, 

New Edition. By G. H. Guillaumb. Illustrated, is. 6d.t 

188. HOUSE PAINTING, GRAINING, MARBLING, AND SIGN 

WRITING : with a Course of Elementary Drawing for House-Painters, Sign<- 
Writers, &c., and a Collection of Useful Receipts. By Ellis A. Davidson. 
Sixth Edition. With Coloured Plates. 5s. clotb limp ; 6s. cloth boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 

In Six Sections : Greneral Principles ; Arch Drawing, Cutting, and Setting : 
Pointing; Paving, Tiling, Materials; Slating ana Plastering! Practical 
Geometry, Mensuration, &c. By Adam Hammond. Seventh Edition* is. 6d. 

191. PLUMBING. A Text-Book to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage and Ventilation. Sixth 
JBdition. With 380 Illustrations. By W. P. Buchan. 3s. 6d.X 

192. THE TIMBER IMPORTER'S, TIMBER MERCHANTS, 

and BUILDER'S STANDARD GUIDE. By R. E. Grandy. ss. 

206. A BOOK ON BUILDING, Civil and EccUHastical, including 
Church Restoration. With the Theory of Domes and the Great Pyramid 
8tc. By Sir Edmund Beckbtt, Bart., LL.D., Q.C., F.R.A.S. 4»- 6d.t 

226. THE JOINTS MADE AND USED BY BUILDERS in the 
Construction of various kinds of Engineering and Architectural Works. By 
Wyvill J. Christy, Architect. With upwards of 160 Engravings on Wood. 3s.* 

228. THE CONSTRUCTION OF ROOFS OF WOOD AND IRON 
By E. Wyndham Tarn, M.A., Architect. Second Edition, revised, xs. 6d. 

The t indicates that these vols, may be had strongly bound at 6d. extra. 
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Architecture, Building, etc., continued. 

229. ELEMENTARY DECORATION: as applied to the Interior 

and Kxterior Decoration of Dwelling- Houses, fcc. By J. W. Facet, a. 
257. PRACTICAL HOUSE DECORATION. A Guide to the Art 
of Ornamental Painting. By Jambs W. Facby. 2s. 6d. 
•,• The two preceding Works ^ in One handsome Vol., half-bound, entitled ** Haosi 
Dkcoration. Ei.rmentary and Practical," price ss. 

230. A PRACTICAL TREATISE ON HANDRAILING, Showing 

New and Simple Methods. By G. Collimgs. Second Edition, Revised, 
including A Treatisb ON Stairbuilding. Plates. 2s. 6d. 

247. BUIL DING ESI A TES : a Rudimentary Treatise on the Develop. 

ment, Sale, Purchase, and Greneral Management of Building Land. Bj 
Fowler Maitland, Sun'ej'or. Second Edition, revised. 2s. 

248. PORTLAND CEMENT FOR USERS, By Henry Faija, 

Assoc. M. Inst. C.E. Third Edition, corrected. Illastrated. as. 
252. BRICKWORK : a Practical Treatise, embodying the General 

and Higher Principles of Bricklaying, Catting and Setting, &c By F. 

Walker. Third Edition, Revised and Enlarg^. xs. 6d. 
23. THE PRACTICAL BRICK AND TILE BOOK. Comprising: 
189. Brick and Tile Making, by E. Dobson, A.I.C.E.; Practical Bricklay- 
265. iNG, by A. Hammond ; Brickcutting and Setting, by A. Hammond. 534 

pp. with 270 Illustrations. 6s. Strongly half-bound. 
1S1.2HE TIMBER MERCHANT'S, S A W^ MILLER'S, AND 

IMPORTER'S FREIGHT-BOOK AND ASSISTANT. By A\ m. Rich- 

ardson. With Additions by M. Powis Bale, A.M.Inst.C.E. 3s.* 
58. CIRCULAR WORK IN CARPENTRY AND yOINERY. 

A Practical Treatise on Circular Work of Single and Double Curvaturs. 

By George Collings. Second Edition, 2s. 6d. 
2S9. GAS FITTING: A Practical Handbook treating of every 

Description of Gas Lajring and Fitting. By John Black. 2s. 6d4 
261. SHORING AND ITS APPLICATION: A Handbook for the 

Use of Students. By George H. Blagrovp. is. 6d. 
265. THE ART OF PRACTICAL BRICK CUTTINGS SETTING. 

By Adam Hammond. With 90 Kngravings. is, 6d. 
267. THE SCIENCE OF BUILDING: An Elementary Treatise on 

the Principles of Construction. By E. Wyndham Tarn, M.A. Lond. Third 

Edition, Revised and Enlarged. 3s. 6d.t 

271. VENTILATION: a Text-book to the Practice of the Art of 

Ventilating Buildings. By W. P. Buchan,R.P., Sanitary Engineer. Aathor 
of "Plumhin£r,"&c. 3s. 6d.t 

272. ROOF CARPENTRY; Practical Lessons in the Framing of 

Wood Roofs. For the Use of Working Carpenters. By Geo. CnLUNCS, 
Author of " Handrailing and Stairbuilding," &c. 2S. Vyusi publish^. 

273. THE PRACTICAL PLASTERER : A Compendium of Plain 
.and Ornamental Plaster Work. By Wilfred Kemp. 2s. [^tist publishU, 

SHIPBUILDING, NAVIGATION, ETC- 

51. NA VAL ARCHITECTURE. An Exposition of the Elementary 

Principles. By J. Pbake. Fifth Edition, with Plates, is. 6d.t 
S3*. SHIPS FOR OCEAN ^ RIVER SERVICE, Elementary and 
Practical Principles of the Construction of. By H. A. Sommbrpbldt M.6i 
53**. AN ATLAS OF ENGRA VINGS to Illustrate the above. Twelve 

large folding plates. Royal 4to, cloth. 7s. 6d. 

54. MASTING, MAST^MAKING, AND RIGGING OF SHIPS, 
Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropet. 
Sec, relative to every class of vessels. By Robert Kipping, N.A. 2s. 

fe^ The t indicates that these vols, may be had strongly bound at 6d. extra. 



LONDON: CROSBY LOCKWOOD AND SON, 



weale's rudimentary series. 



liipbuilding, Navigation, Marine Engineering, etc., cont. 

54*. IRON SHIP-BUILDING, With Practical Examples and Details. 
By JOHH Grantham, C.E. Fifth Edition. 4s. 
55. TIIE SAILOR'S SEA BOOK: a Rudimentary Treatise on 
Navigation. By Jambs Grbbnwood, B.A. With numerous Woodcuts and 
Coloured Plates. New and enlarged edition. Hy W. H. Rosser. 2s. 6d.t 

80. MARINE ENGINES AND STEAM VESSELS, By Robert 
Murray, C.E. Eighth Edition, thoroughly Revised, with Additions by the 
Author and by Georgb Carlisle, C.E. 4s. 6d. limp ; 55. cloth boards. 
^bts. THE FORMS OF SNIPS AND BOATS. By W. Bland. 

Eightih Edition, Revised, with numerous Illustrations and Models, xs. 6d. 

99. NAVIGATION AND NAUTICAL ASTRONOMY, in Theory 

and Practice. By Prof. J. R. Young. New Edition. 2s. 6d. 

106. SHIPS* ANCHORS, a Treatise on. By G. CoTSELL, N.A. is. 6d. 

149, SAILS AND SAIL-MAKING. Witli Draughting, and the Centre 

of Effort of the Sails ; Weights and Sizes of Ropes : Masting, Rigging, 

and Sails of Steam Vessels, &c. X2th Edition. By R. Kipping, N.A., as. 6d4 

155. ENGINEER'S GUIDE TO THE ROYALS MERCANTILE 

NAVIES. By a Practical Engineer. Revised by D. F. M'Carthy. 3s. 

55 PRACTICAL NAVIGATION. Consisting of The Sailor's 

^ Sea-Book. By James Greenwood and W. H. Rosser. Together with 



2Qj^ the requisite Mathematical and Nautical Tables for the Working of the 
^' Problems. By H. Law, C.E., and Prof. J. R. Young. 7s. Half-boun( 



AGRICULTURE, GARDENING, ETC. 

6l». ^ COMPLETE READY RECKONER FOR THE ADMEA- 
SUREMENT OF LAND, &c. By A. Arman. Third Edition, revised 
and extended by C. Norris, Surveyor, Valuer, 8tc. as. 

131. MILLER'S, CORN MERCHANTS, AND FARMER'S 
READY RECKONER. Second Edition, with a Price List of Modem 
Flour-Mill Machinery, by W. S. Hutton, C.E. as. 

140. SOILS, MANURES, AND CROPS. (Vol. i. Outlines of 

Modern Farming.) By R. Scott Burn. Woodcuts, as. 

141. FARMING &* FARMING ECONOMY, Notes, Historical and 

Practical, on. (Vol. 2. Outlines of Modern Farming.) By R. Scott Burn. 3s. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

Outlines op Modern Farming.) By R. Scott Burn. Woodcats. as. fid. 

145. DAIRY, PIGS, AND POULTRY, Management of the. By 

R. Scott Burn. (Vol. 4. Outlines of Modern Farming.) as* 

146. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <. Outunes of Modern 
Farming.) By R. Scott Burn. Woodcuts, as. 6d. 
'«* Nos. X40-x-a-5-6, tn One Vo/., handsomely half-bound^ entitled " Outunbs of 
Modern Farming." By Robert Scott Burn. Price 12s. 

177. FRUIT TREES, The Scientific and Profitable Culture of. From 
the French of Du Breuil. Revised by Geo. Glbnny. 187 Woodcuts. 3s. 6d.t 

198. SHEEP; THE HISTOR Y, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spooner, M.R.V.C, &c. Fifth Edition, 
enlarged, including Specimens ot New and Improved Breeds. 3s. 6d.t 

201. KITCHEN GARDENING MADE EASY. By George M. F. 

Glbnny. Illustrated, is. 6d.t 

207. OUTLINES OF FARM MANAGEMENT, and the Organic 

zaiion of Farm Labour. By R. Scott Burn. as. 6d.t 

208. OUTLINES OF LANDED ESTATES MANAGEMENT. 
By R. Scott Burn. as. 6d. 

*«* Noi, 207 &f* 208 in One Vol., handsomely hslf- bound, entitled "Outunes 01 
Landed Estates and Farm Management." By R. Scott Burn. Price 6s. 

The X indicates that these vols, may be had strangely bound at 6d. extra. 
7, STATIONERS' HALL COURT, LUDGATE HILL, E.G. 
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Agriculture, Gardening, etc., continued, 

209. 7HE TREE PLANTER AND PLANT PROPAGATOR, 

A Practical Manual on the Propagation of Forest Trees, Fruit Trees, 
Flowering Shrubs, Flowering Plants, &c. By Samubl Wood. ss. 

210. THE TREE PRUNER, A Practical Manual on the Pruning of 

Fruit Trees, including also their Training and Kenoyation ; also the Pruning 
of Shrubs, Climbers, and Flowering Plants. Bj Samubl Wood. is. 6d. 
*•* Not, 209 6f* 210 in One Vol.^ handsomely halj- hound, entitled "TtaB Tan 
Plantbr, Propagator, and Prunbr." By Samubl Wood. Price 3*. 6d. 

S18. THE HAY AND STRAW MEASURER : Being New Tables 

for the Use of Auctioneers, Valuers, Farmers, Hay and Straw Dealos, &c. 
By John Stbelb. Fifth Edition, as. 

222. SUBURBAN FARMING, The Laying-out and Cultivation of 
Farms^ adapted to the Produce of Milk, Butter, and Cheese, £srs>f Poultry, 
and Pigs. By Pro£ John Donaldson and R. Scott Burn. 3s. 6d.t 

231. THE ART OF GRAFTING AND BUDDING. By Charles 

Bali bt. With Illustrations. 28. 6d.t 

232. COTTAGE GARDENING; or, Flowers, Fruits, and Vegetables 

for Small ( iardens. By £. Hobday, is. 6d. 

233. GARDEN RECEIPTS, Edited by Charles W. Qum. is.6d. 

234. MARKET AND KITCHEN GARDENING. By C. W. Shaw, 

'late Editor of " Gardening Illustrated." i%.X 

239. DRAINING AND EMBANKING, A Practical Treatise, em- 

bodying the most recent experience in the Application of Improved Methods. 
By John Scott, late Professor of Agriculture and Rural Economy at the 
Royal Agricultural College, Cirencester. With 68 Illustrations, is* 6d. 

240. IRRIGATION AND WATER SUPPLY. A Treatise on Water 

Meadows, Sewage Irrigation, and Warping ; the Construction' of Wells, 
Ponds, and Reservoirs, 8cc. By Prof. John Scott. With34lllus. is. 6d. 

141. FARM ROADS, FENCES, AND GATES. A Practical 
Treatise on the Roads, Tramwajrs, and Waterways of the Farm; the 
Principles of Enclosures ; and the different kinds of Fences, Gates, and 
Stiles. By Professor John Scott. With 75 Illustrations, zs. 6d. 

242. FARM BUILDINGS, A Practical Treatise on the Buildings 

necessary for various kinds of iParais, their Arrangement and Construction, 
with Plans and Estimates. By Prof. John Scott. With iqs lUns. 2S. 

243. BARN IMPLEMENTS AND MACHINES, A Practical 

Treatise on the Application of Power to the Operations of Agriculture : and 
on various Machines used in the Threshing- bam, in the Stock-yard, and m the 
Dairy, &c. By Prof. J. Scott. With 123 Illustrations. 2s. 

244. FIELD IMPLEMENTS AND MACHINES. A Practical 

Treatise on the Varieties now in use, with Principles and Details of Con- 
struction, their Points of Excellence, and Management. By Professor Jouit 
Scott. With 138 Illustrations. 2s. 

245. AGRICULTURAL SURVEYING, A Practical Treatise on 

Land SurTe3nng, Levelling, and Setting-out ; and on Measuring and Esti- 
mating Quantities, Weights, and Values of Materials, Produce, Stock, &c. 
By Prof. John Scott. Witn 62 Illustrations, xs. 6d. 

*«* Nos. 239 to 245 in One Vol., handsomely half-bound, entitled "Trb Complbti 
Text- Book of Farm Engineering." By Professor John Scott. Price 12s. 

250. MEA T PRODUCTION, A Manual for Producers, Distributors, 
&c. By John Ewart. 2s. 6d.t 

266. BOOKKEEPING FOR FARMERS df ESTATE OWNERS, 
By T . M. Woodman, Chartered Accountant, m. 6d. cloth limp ; 3s. 6d. 
cloth boards. 



The t indicates that these vols, may be had strougly bound at 6d, extru. 
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WEALS'S RUDIMENTARY SERIES. 



MATHEMATICS, ARITHMETIC, ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; Their 
Construction. Adjustment, Testing, and Use concisely Explained. By J. F. 
Hbathbr, M.A. Fourteenth Edition, revised, with additions^ b> A. T. 
Walmislby, M.I.C.E., Fellow of the Surveyors' Institution. Original Edi- 
tion, in X vol.. Illustrated. 2s.t 

%• In ordering ike above, be careful to say, " Original Edition " {.No. 32), to disttn- 
guiih it from the Enlarged Edition in 3 voU. {Nos. 168-9-70.) 

^6, DESCRIPTIVE GEOMETRY, an Elementary Treatise on; 
with a Theory of Shadows and of Perspective, extracted ^om the French of 
G. MoNGB. To which is added, a description of the Principles and Practice 
of Isometrical Projection. By J. F. Hbathbr, M.A. WiUi 14 Plates. 2s. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 
Modes of Constructing Figures contained in one Plane and Geometrical Con« 
struction of the Ground. By J. F. Hbathbr, M.A. With 215 Woodcuts. 2s. 

83. COMMERCIAL BOOK-KEEPING, With Commercial Phrases 

and Forms in English, French, Italian, and German. By Jambs Haddon, 
M.A., Arithmetical Master of King's College School, London, xs. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on ; with full Explana- 

tions of its llieoretical Principles, and nimierous Examples for Practice. By 
Professor J. R. Young. Eleventh Edition, is. 6d. 

84** A Kby to the above, containing Solutions in full to the Exercises, together 
with Comments, Explanations, and Improved Processes, for the Use ol 
Teachers and Unassisted Learners. By J. R* Young, is. 6d. 

85. EQUATIONAL ARITHMETIC, appUed to Questions of Interest, 

Annuities, Life Assurance, and General Commerce ; with various Tables by 
which all Calculations may be greatly facilitate*!. By W. Hipslby. 2s. 

86. ALGEBRA, the Elements of. By James Haddon, M.A. 

With Appendiz, containing miscellaneous Investigations, and a Collection 
of Problems in various parts of Algebra. 2s. 
86*. A Kby and Companion to the above Book, forming an extensive repository of 
Solved Examples and Problems in Illustration of the various Expedients 
necessary in Algebraical Operations. By J. R. Young, is. 6d. 

88. EUCLID, The Elements of ; with many additional Propositions 

89. and Explanatory Notes : to which is prefixed, an Introductory Essay on 
Logic. By Hbnry Law, C.E. 2s. 6d.t 

•«• Sold also separately, viz, : — 

88. Euclid, The First Three Books. By Hbnry Law, C.E. is. 6d. 

89. EucuD, Books 4, 5, 6, 11, 12. By Hbnry Law, C.E. is. 6d. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, 

By Jambs Hann. A New Edition, by Professor J. R. Young. 28.t 

91. PLANE TRIGONOMETRY, the Elements of. By James 

Hann, formerly Mathematical Master of King's College, London, is. 6d. 

92. SPHERICAL TRIGONOMETR Y, the Elements of. By James 

Hann. Revised by Charlbs H. Dowling, C.E. is. 
%• Or with " The Elements of Plane Trigonometry," in One Volume, 2s. 6d. 

93. MENSURATION AND MEASURING, With the Mensuration 

and Levelling of Land for the Purposes of Modem Engineering. By T. 
Bakbr, C.E. New Edition by E. Nugbnt, C.E. Illustrated, is. 6d. 

101. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooLHousR, F.R.A.S., &c. IS. 6d. 

102. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 

HoMBRSHAM Cox, B.A. Illustrated, is. 

136. ARITHMETIC, Rudimentary, kt the Use of Schools and Self- 

Instruction. By James Haddon, M.A. Revised by A. Arman. is. 6d. 

137. A Kby to Haddon's Rudimentary Arithmetic. By A. Arman. is. 6d. 

The t indicates that these vols, may be had strongly bound at 6d. extra. 
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lO WRALS'S RUDIMENTARY SERIES. 

Mathematics, Arithmetic, etc., continued, 
i68. DRAWING AND MEASURING INSTRUMENTS. Includ- 

xng — I. Instruments employed in Geometrical and Mechanical Drawing, 
and in the Construction, Copying, and Measurement of Maps and Plans. 
II. Instruments used for the purposes of Accurate Measurement, and fot 
Arithmetical Computations, ny J. F. Hbathbr, M.A. Illustrated, is. 6d 

169. OPTICAL INSTRUMENTS, Including (more especially) Tele- 

scopes. Microscopes, and Apparatus for producing copies of Maps and Plani 
by Photography. By J. F. Heather, M.A. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS, 

Including — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Hbathbr, M.A. Illustrated, xs. 6d. 
*«* The above three volumes form an enlargement of the Autkor't original work 
** Mathematical Instruments.** (See No. 32 in the Series.), 

MA.\ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

x6q. > M.A. Enlarged Edition, for the most part entirely re-wntten. The 3 Parts ai 

170*^ above, in One thick Volume. With numerous Illustrations. 4S> 6d.t 

158. THE SLIDE RULE, AND HO IV TO USE IT; containing 

full, easy, and simple Instructions to perform all Business Calculations with 

unexampled rapidity and accuracy. By Charlbs Ugarb, C.E. Sixth 

Edition. With a Slide Rule in tuck of cover. 2s. 6d.t 

196. THEORY OF COMPOUND INTEREST AND ANNUL 
TIES; with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, 8cc. By FAdor Thoman. Fourth Edition. 4S.t 

199. THE COMPENDIOUS CALCULATOR; or, Easy and Concise 
Methods of Performing the various Arithmetical Operations required in 
Commercial and Business Transactions ; together with Useful Tables. By 
D. O'GoRMAN. Twenty-seventh Edition, carefully revised by C. NoRRis. 
2s 6d., cloth limp ; 3s. 6d., strongly half-bound in leather. 

204. MATHEMATICAL 7:^ ^ZA6', for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on Logarithms. 
By Hbnrv Law, C.E. Together with a Series of Tables for Navigation 
and Nautical Astronomy. By Prof. J. R. Young. New Edition. 4s. 
204». LOGARITHMS, With Mathematical Tables for Trigonometrical, 
Astronomical, and Nautical Calculations. By Henry Law, M.Inst.C.E. New 
and Revised Edition. (Forming part of the above Work). 3s. 

231. MEASURES, WEIGHTS, AND MONEYS OF ALL NA^ 

TIONSt and an Analysis of the Christian, Hebrew, and Mahometan Calen- 
dars. By W. S. B. WooLHOUSB, F.R.A.S., F.S.S. Seventh Edition, 2s. 6d I 
227. MATHEMATICS AS APPLIED TO THE CONSTRUC- 
TIVE ARTS. Illustrating the various processes of Mathematical Invest!- 
fation, by means of Arithmetical and Simple Algebraical E<]uations and 
tactical Examples. By Francis Campin. C.E. Second Edition, js.! 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, By Professor George Fownes, F.R.S. With 

an Appendix on the Application of Chemistry to Agriculture, is. 

2. NATURAL PHILOSOPHY, Introduction to the Study of. By 

C. ToMLiNSON. Woodcuts, xs. 6d. 

6. MECHANICS, Rudimentary Treatise on. By Chasxes Tom- 

LiNSON. Illustrated, is. 6d. 

7. ELECTRICITY ; showing the General Principles of Electrical 

Science, and the purposes to which it has been applied. By Sir W. Sno^ 
Harris, F.R.S., &c. With Additions by R. Sabinb, C.E., F.S.A. is. 6d. 
7». GALVANISM, By Sir W. Snow Harris. New Edition by 
RoBBRT Sabinb, C.E., F.S.A. is. 6d. 

8. MAGNETISM ; being a concise Exposition of the General Prin- 

ciples of Magnetical Science. By Sir W. Snow Harris. New Edition, 

revised by H. M. Noap, Ph.D. With 165 Woodcuts. 3s. 6d.t 

The t indicates thai these vols, may he. had strongly bound at ^ct. extra, 
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WSALK'S RUDIMENTARY SKRIES. II 

Physical Science, Natural Philosophy, etc., continued, 

11. THE ELECTRIC TELEGRAPH; its History and Progress; 

with Descriptions of some of the Apparatus. By R. Sabinb, C.K., F.S.A. 3s. 

12. PNEUMATICS^ inclading Acoustics and the Phenomena of Wind 

Currents, for the Use of Beginners By Charles Tomlinson, F.R.S. 
Fourth Edition, enlarged. Illustrated, is. 6d. 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent and 
Fossil Shells. By Dr. S. P. Woodward. A.L.S. Fourth Edition. With 
Plates and 300 Woodcuts. 7s. 6d.y cloth. 

96. ASTRONOMY, By the late Rev. Robert Main, M.A. Third 

Edition, by William Thynnb Lynn, B A., F.RA.S. 2s. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatics, Hydrodjmamics, and 
Central Forces. By T. Bakbr. C.E. Fourth Edition, is. 6d. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port. 

lock's "Rudiments of Geology." By Ralph Tatb, A.L.S., &c. Woodcuts, as. 

174. HISTORICAL GEOLOGY, partly based on Major-General 

Portlock's " Rudiments." By Ralph Tatb, A.L.S., 8cc. Woodcuts. 2s. 6d. 

€73 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

h. Historical. Partly based on Major-General Portlock's '* Rudiments of 

174. Geology." By Ralph Tatb, A.L.S., F.G.S., 8cc. In One Volume. 4s. 6d4 

183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 

& formerly Professor of Natural Philosophy and Astronomy in University 

m^» College, Lond. With 520 Illustrations. In One Vol. 7s. 6d., clotii boards. 

^' •»• Sold also in Two Paris, as follows : — 

183. Animal Physics. JBy Dr. Lardnbr. Part I., Chapters I.— VII. 48. 

184. Animal Physics. By Dr. Lardnbr. Part II., Chapters VIII. — ^XVIII. %%. 

269. LIGHT : an Introduction to the Science of Optic«, for the Use of 
Students of Architecture, Engineering, and other Applied Sciences. By E. 
Wyndham Tarn, M.A. zs. ^. \.Ji^t published. 



FINE ARTS. 

JO. PERSPECTIVE FOR BEGINNERS. Adapted to Young 
Students and Amateurs in Architecture, Painting, 8cc. By Gborgb Pynb. 2s. 

40 GLASS STAINING, AND THE ART OF PAINTING ON 
CLASS. From the German of Dr. Gbssrrt and Emanubl Otto From- 
BERG. With an Appendix on Thb Art of Enamkllino. 2s. 6d. 

69. MUSIC, A Rudimentary and Practical Treatise on. With 

numerous Examples. By Charlbs Child Spbncbr. 2s. 6d. 
71. PIANOFORTE, The Art of Playing the. With numerous Exer- 
cises 8c Lessons from the Best Masters. By Charlbs Child Spencbr. is.6d. 
b^^l, MUSIC isf* THE PIANOFORTE. In one vol. Half bound, 5s. 
181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Colour, Water-Glass, Tempera, Encaustic, Miniature. 
Painting on Ivory, Vellum, Pottery, Enamel, Glass. 8tc. With Historical 
Sketches of the Fix>gress ot the Art by Thomas John Gullick, assisted by 
John Times, F.S.A. Sixth Edition, revised and enlarged. 5s.t 
186. A GRAMMAR OF COLOURING, applied to Decorative 
Paintine and the Arts. By Georgb Field. New Edition, enlarged and 
adaptea to the Use of the Ornamental Painter and Designer. By Ellis A. 
Davidson. With two new Coloured Diagrams, 8cc. 3S.J 

246. A DICTIONARY OF PAINTERS, AND HANDBOOK FOR 
PICTURE AMATEURS; including Methods of Painting, Cleaning, Re- 
lining and Restoring, Schools of Painting, &c. With Notes on Uie Copyists 
and Imitators of each Master. By Philippb Daryl. 2s. 6d.t 

The % indicates that these vols, may be had strongly bound at td. extra. 
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12 wealk's rudimentary series. 

INDUSTRIAL AND USEFUL ARTS- 

23. BRICKS AND TILES, Rudimentary Treatise on the Manufao 

ture of. By £. Dobkon, M.R.I. B.A. Illustrated, js.t 
67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

on. Ky Sir Edmund Kkckbtt, LL.D., Q.C. Seventh Edition, revised and en« 

larged. 48. bd. limp ; ss. 6d. cloth boards. 

Zl^*. CONS! RUCTION OF DOOR LOCKS. Compiled from the 
Papers of A. C. Hobbs, and Edited by Charles Tomunson. F.R.S. 2s. 6d. 

162. THE BRASS FOUNDER'S MANUAL; Instructions for 
Modelling, Pattern-Making, Moulding, Turning, Filing, Bomishing, 
Bronzing, &c. With copious Receipts, &c. By Walter Graham. tz,X 

205. THE ART OF LETTER PAINTING MADE EASY. By 
J. G. Badbnoch. Illustrated with 12 full-page Engravings of Examples, is. 6d. 

215. THE GOLDSMITITS HANDBOOK, contwning fuU Instruc- 
tions for the Alloying and Working of Gold. By Gborob £. Gbb, ts.t 

225. THE SILVERSMITHS HANDBOOK, containing foil In- 
structions for the Alloying and Working of Silver. By Gborgb E. Gbb. js.I 
%• The two preceding Works, in One handsome Vo*., half-bound, entitled " Thi 
Goldsmith's & Silversmith's Complbtb Handbook,'* 7*. 

249. THE HALL-MARKING OF JEWELLERY PRACTICALLY 
CONSIDERED. By Gborgb E. Gbb. \%,\ 

224. COACH BUILDING, A Practical Treatise, Historical and 
Descriptive. By J. W. Burobss. 2s. 6d.t 

235. PRACTICAL ORGAN BUILDING, By W. E. Dickson, 

M.A., Precentor of Ely Cathedral. Illustrated. 2S. 6d.t 

262. THE ART OF BOOT AND SHOEMAKING. By John 

Bedford I. BNO. Numerous Illustrations. Third Edition. 2s. 

263. MECHANICAL DENTISTRY: A Practical Treatise on the 

Construction of the Various Kinds of Artificial Dentures, with Formube, 
Tables, Receipts, &c. By Charles Hunter. Third Edition, is.* 
270. WOOD ENGRAVING : A Practical c-ndEasy Introduction to 
the Study of the Art. By W. N. Brown, is. 6d. 

MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, ARCH AS- 
OLOGV, the FINE ARTS, <5w. By John Wealb. Sixth Edition. Revised 
by Robert Hunt, F.R.S. Illustrated. 5s. limp ; 6s. cloth boards. 

50. LABOUR CONTRACTS, A Popular Han.ibook on the Law of 
Contracts for Works and Services. By David Gibbons. Fourth Edition, 
Revised, with Appendix of Statutes by T. F. Utilby, Solicitor, 3s. 6d. cloth. 

112. MANUAL OF DOMESTIC MEDICINE, By R. Gooding, 
B.A., M.D. a Family Guide in all Case* of Accid^it and Emeivency 2s. 
ii2». MANAGEMENT OF HEALTH, A Manual ol Home and 
Personal Hygiene. By the Rev. Jambs Baird, B.A. is. 

150. LOGIC, Pure and Applied, By S. H. Emmens. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. With Notes by S. H. Emmbns. ss. 

154. GENERAL HINTS TO EMIGRANTS. 2s. 

157. THE EMIGRANTS GUIDE TO NATAL. By R. Mann. 28. 

193. HANDBOOK OF FIELD FORTIFICATION. By Major 

W. W. Knollvs, F.R.G.S. With 163 Woodcuts. 3S.t 

194. THE HOUSE MANAGER: Being a Guide to Housekeeping. 

Practical Cookery, Pickling and Preserving, Household Work, Dairy 
Management, &c. By An Old Housbkbbpbr. 3s. 6d.t 

i94» HOUSE BOOK {The), Comprising :— I. The House Manager. 

112 & By an Old Housbkeeprr. II. Domestic Mbdicinb. By R. Goodino, MJ). 
112* III- Management of Health. By J. Baird. In One Vol., half-bound, 6s. 

The X indicates that these vols may be had strongly bound at 6d. extra. 
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EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 

I. England, Outlines of the History of; more especially with 

reference to the Oriptn and Progress of the English Constitution. By 
William Douglas Hamilton, F.S.A., of Her Majesty's Public Record 
Office. 4th Edition, revised. 5s. ; cloth boards, 6s. 

5. Greece, Outlines of the History of; in connection with the 

Rise of the Arts and Civilization in Europe. By W. Douolas Hamilton, 
of University College, London, and Edward Lbvien, M.A., of Balliol 
College, Oxford. 2s. 6d. ; cloth boards, 3s. 6d. 

7. Rome, Outlines of the History of: from the Earliest Period 

to the Christian Era and the Commencement of the Decline of the Empire. 
By Edward Lbvibn, of Balliol College, Oxford. Map, as. 6d. ; cl.bds. 3s. 6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation of the World to the Present Time. The Continuation by 
W, D. Hamilton, F.S.A. 3s. ; cloth boards, 3s. 6d. 



ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

With an Introduction to the Study of Comparative Philology. By Hydb 
Clarkb, D.C.L. Fifth Edition, is. 6d. 

12. Dictionary of the English Language, as Spoken and 

Written. Containing above 100,000 Words. By Hydb Clarkb, D.C.L. 
3s. 6d. ; cloth boards, 4s. 6d. ; complete with the Grammar, cloth bds., 5s. 6d. 

48. Composition and Punctuation, familiarly Explained for 

those who have neglected the Study of Grammar. By Justin Brbnan. 
i8th Edition, is. 6d. 

49. Derivative Spelling-Book : Giving the Origin of Every Word 

from the Greek, Latin, Saxon, German, Teutonic, Dutch, French, Spanish, 
and other Languages ; with their present Acceptation and Pronunciation. 
By J. RowBOTHAM, F.R.A.S. Improved Edition, is. 6d. 

51. The Art of Extempore Speaking: Hints for the Pulpit, the 

Senate, and the Bar. By M. Bautain, Vicar-General and Professor at the 
Sorbonne. Translatedfrom the French. 8th Edition, carefully corrected. 2s.6d, 

53. Places and Facts in Political and Physical Geography, 

for Candidates in Examinations. By the Rev. Edgar Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and ywantitative, a Course 

of. To which is prefixed, a Brief Treatise upon Modem Chemical Nomencla- 
ture and Notation. By Wm. W. Pink and Gborgb E. Wbbstbr. 2s. 

THE SCHOOL MANAGERS' SERIES OF READING 

BOOKS, 

Edited by the Rev. A. R. Grant, Rector of Hitcham, and Honorary Canon of Ely ; 

formerly H.M. Inspector of Schools. 
Introductory Primbr, 3d. 

s. d. 
First Standard • .06 
Second ., . . o zo 



Third . .10 



«. d. 

Fourth Standard « • • x 2 

Fifth „ . • • • x 6 

Sixth „ . . • • x 6 

Lbssons from thb Biblb. Part I. Old Testament, is. 

Lessons from ihb Biblb. Part II. New lestament, to which is added 
Thb Gbographv of the Biblb, for very young Children. By Rev. C. 
Thornton Forstbr. is. 2d. *«* Or the Two Parts in One Volume. 2s. 
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FRENCH. 

24. French Grammar. With Complete and Concise Rules on the 

Genders of French Nouns. By G. L. Strauss, Ph.D. is. 6d. 

25. French-English Dictionary. Comprising a large number ol 

New Terms used in Engineering, Mining, 8cc. By Alfred Elwbs. is. 6d 

26. Englisn-French Dictionary. By Axfred Elwes. 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., 3s.; 

cloth boards, 3s. 6d. •#• Or with the Grammar, cloth boards, 4s. 6d. 
47. French and English Phrase Book : containing Intro- 
ductory Lessons, with Translations, several Vocabularies of Words, a Col* 
lection of suitable Phrases, and Easy Familiar Dialogues, is. 6d. 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Heyse's Theoretical and Practical Grammar, by Dr. G. L. Strauss, is. 6A 

40. German Reader : A Series of Extracts, carefully culled from the 

most approved Authors of Germany; with Notes, Philological and Ex- 
planatory. By G. L. Strauss, Ph.D. is. 

41-43. German Triglot Dictionary. By N. E. S. A. Hamilton. 

In Three Parts. Part I. German-French-English. Part II. English-Ger- 
man-French. Part III. French-German-English. 3s., or cloth boards, 4s. 

41-43 German Triglot Dictionary (as above), together with GermaD 

& 39. Grammar (No. 39), in One Volume, cloth boards, 5s, 

ITALIAN. 

27. Italian Grammar, arranged in Twenty Lessons, with a Course 

of Exercises. By Alfred Elwbs. is. 6d. 

28. Italian Triglot Dictionary, wherein the Genders of all the 

Italian and French Nouns are carefully noted down. By Alfred Elwbs. 
Vol.1. Italian -English-French. 2S. 6d. 

30. Italian Triglot Dictionary. By A. Elwes. Vol 2. 

English-French-Italian. 2s. 6d. 

32. Italian Triglot Dictionary. By Alfred Elwks. Vol. 3. 

French-Italian-English. 2s. 6d. 

«8,30, Italian Triglot Dictionary (as above). In One Vol., 7s. 6d. 

32. Cloth boards. 

SPANISH AND PORTUGUESE. 

34. Spanish Grammar, in a Simple and Practical Form. With 

a Course of Exercises. By Alfred Elwbs. is. 6d. 

35. Spanish-English and English-Spanish Dictionary. 

Including a large number of Technical Terms used in Mining, Engineering, &c. 
with the proper Accents and the Gender of every Noun. By Alfred Elwes 
4s. ; cloth boards, 5s. *«* Or with the Grammar, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Course of Exercises. By Alfred Elwbs. is. 6d. 

56. Portuguese-English and English-Portuguese Dic- 

tionary. Including a large number of Technical Terms used in Mining, 
Engineering, Sec, with the proper Accents and the Gender of every Noun. 
By Alfred Elwes. Second Edition, Revised, 5s. ; cloth boards, 6s, %* Or 
with the Grammar, cloth boards, 7s. 

HEBREW. 
46». Hebrew^ Grammar. By Dr. Bresslau. is. 6d. 
44. Hebrew and English Dictionary, Biblical and Rabbinical; 

containing the Hebrew and Chaldee Roots of the Old Testament Post- 
Rabbinical Writings. By Dr. Bresslau. 6s. 

46. English and Hebrew Dictionary. By Dr. B&esslau. 3s. 
44,46, Hehre^w Dictionary ^as aboveV'vo.'^NJoVoU., complete, with 

4^** the Grammar, cloth boards, 12s. 
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LATIN. 
19- I-atln Grammar. Containing the Iitflections and Elementary 

Principles of Translation and Construction. Hy the R«v. Thomas Goodwin, 
M.A., Head Master of the Greenwich Proprietary School, is. 6d. 

to, Latin-English Dictionary. By the l^ev. Thomas Goodwin, 

M.A. 2s. 
»2. £ngIish-Latin Dictionary; together with an Appendix of 

French and Italian Words which have their orij^in from the Latin, liy tbo 
Rev. Thomas Goodwin, M.A. is. 6d. 
to,22. Latin Dictionary Us above). Complete in One Vol., 3s, 6d. 

cloth boards, 4s. 6d. \* Or with the Grammar, cloth boards, 5s. 6d. 
LATIN CLASSICS. With Explanatory Notes in English. 

1. Latin Delectus. Containing Extracts from Classical Authors, 

with Genealogical Vocabularies and Explanatory Notes, by II. Young, is. 6d. 

2. Caesaris Commentarii de Bello Gallico. Notes, and a Geographical 

Register for the Use of Schools, by H. Youno. 2s. 

3. Cornelius Nepos. With Notes. By H. Young, is. 

4. Virgilii Maronis Bucolica et Georgica. With Notes on the Buco- 

lics by "W. RusHTON, M.A., and on the Georgics by H. Young, is. 6d. 

5. Virgilii Maronis .^tneis. With Notes, Critical and Explanatory, 

b;y H. Young. New Edition, revised and improved With copious Addi- 
tional Notes by Rev. T. H. L. Lbary, D.C.L., formerly Scholar ol Brasenose 
College, Oxford. 38. 

§• -~-~ Part I. Books i.— ri., 1.1. 6d. 

5** — — — Part 2. Books vii.— xii., 2S. 

6. Horace; Odes, Epode, and Carmen Saeculare. Notes by H. 

Young, is. 6d. 

7. Horace; Satires, Epistles, and Ars Poetica. Notes byW. Brown- 

RiOG Smith, MA., F.R.G.S. is. 6d. 

8. Sallustii Crispi Catalina et Bellura Jugurthinum. Notes, Critical 

and Explanatory, by W. M. Donnb, B.A., Trin. Coll., Cam. is. 6d. 

9. Terentii Andria et Heautontimorumenos. With Notes, Critical 

and Explanatory, by the Rev. Jambs Davibs, M.A. is. 6d. 
la Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 
and Explanatory, by the Rev. Jambs Davibs, M.A. 2s. 

11. Terentii Eunuchus, Comoedia. Notes, by Rev. J. Davies, M.A. 

IS. 6d. 

12. Ciceronis Oratio pro Sexto Roscio Amerino. Edited, with an 

Introduction, Analysis, and Notes, Explanatory and Critical, by the Rev. 
Jambs Davibs, M JV. is. 6d. 

13. Ciceronis Orationes in Catilinftm, Verrem, et pro Archia. 

"With Introduction, Analysis, and Notes, Explanatory and Critical, by Rev. 
T. H. L. Lbary, D.CL. formerly Scholar of Jirasenose College, Oxford. 
is. 6d. 

14. Ciceronis Cato Major, Laelius, Brutus, sive de Senectute, de Ami- 

citia, de Claris Oratoribus Dialogi. With Notes by W. Brownrigq Smith, 
M.A., F.R.G.S. 2s. 
16. Livy ; History of Rome. Notes by H. Young and W. B. Smith, 

MA. Part I. Books i., ii., is. 6d. 
i6», ^— ^ Part 3. Books iii., iv., v., is. 6d. 
17. Part 3. Books xxi., xxii., is. 6d. 

19. Latin Verse Selections, from Catullus, Tibullus, Propertius, 

and Ovid. Notes by W. B. Donkb, M.A., Trinity College, Cambridge. 28. 
2a Latin Prose Selections, from Varro, Columella, Vitruvius, 

Seneca, Quintilian, Florus, Velleius Paterculus, Valerius Maximus Sueto- 
nius, Apuleius, 8tc. Notes by W. B. Donnb. M.A. 2s. 

91. Juvenalis Satirae. With ProlegoitveTia atvd Notes by T. H. S. 
BscoTT, BJ^., Lecturer on Logic at King's CoWesfe^l^xi^Q^* *»> 
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GREEK. 

14. Greek Grammar, in accordance with the Principles and Philo- 
loKiral Rf'searches of the most eminent Scholars of our own day. By HAWf 
CLAtrnB Hamilton, is. 6d. 

15,17. Greek Lexicon. Containing all the Words in General Use, with 

their Significations, Inflertions, and Doubtrul Quantities. By Henry R. 
Hamilton. Vol. i. Grcok- English, 2s. 6d.; Vol. 2. English-Greek, 2s. Or 
the Two Vols, in One, 4s. 6<1. : cloth boards, 5s. 

14,15. Greek Lexicon (as above). Complete, with the Grammar, in 

17. One Vol., cloth boards, 6s. 

GREEK CLASSICS. With Explanatory Notes in English. 
I. Greek Delectus. Containing Extracts from Classical Authors, 
with Genealogical Vocabularies and Explanatory Notes, by H. Youno. New 
Edition, with an improved and enlarged Supplementary Vocabulary, by John 
Hutchison, M.A., of the Hi^h School, Glasgow, xs. 6d. 
2, 3. Xenophon's Anabasis; or, The Retreat of the Ten Thousand. 
Notes and a Geographical Register, by H. Young. Part z. Books i. to Ui., 
IS. Part 2. Books iv. to vii., is. 

4. Lucian's Select Dialogues. The Text carefully revised, with 

Grammatical and Explanatory Notes, by H. Youno. xs. 6d. 

5-12. Homer, The Works of. According to the Text of Barumlrin. 

With Notes, Critical and Explanatory, drawn from the best and latest 

Authorities, with Preliminary Observations and Appendices, by T. H. L. 

Lbarv, M.A., D.C.L. 

Thb Iuad. Part X. Books i. to vi.j X8.6d. Part 3. Books ziii. to xviii., xs. 6d« 

Part 2. Books vii. to zii., xs. 6d. Part 4. Books xix. to xxiv., xs. 6d. 

Thb Ooyssbt: Part x. Books i. to vi.^ is. 6d Part 3. Books xiii. to xviii., xs. 6di 

Part 2. Booksvii.toxii., IS. 6d. Part 4. Books xiz. to xxiv., and 

Hymns, 2S. 

13. Plato's Dialogues ; The Apology of Socrates, the Crito, and 
the Phaedo. From the Text of C. F. Hermann. Edited with Notes, Critical 
and Explanatory, by the Rev. James Da vies, M.A. 2s. 
14-17. Herodotus, The History of, chiefly after the Text of Gaisford. 
With Preliminary Observations and Appendices, and Notes, Critical and 
Explanatory, by T. H. L. Leahy. M.A., D.C.L. 

Part X. Books i., ii. (The Clio and Euterpe), 2S. 
Part 2. Books iii., iv. (llie Thalia and Alclpomene), 2S. 
Part 3. Books v.-vii. (The Terpsichore, Erato, and Polymnia), 2S. 
Part 4. Books viii., ix. (The Urania and Calliope) and Index, xs. 6d. 
i8. Sophocles; GEdipus Tyrannus. Notes by H. Young, is. 
20. Sophocles: Antigone. From the Text of Dindorf. Notes, 

Critical and Explanatory, by the Rev. John Milnkr, B.A. 2s. 

23. Euripides : Hecuba and Medea. Chiefly from the Text of Din- 
dorf. With Notes, Critical and Explanatory, by W. Brownrioo SMriB, 
M.A., F.R.G.S. IS. 6d. 

26. Euripides: Alrestis. Chiefly from the Text of Dindorf. With 
Notes, Critical and Explanatory^ by John Milnbr, B.A. is. 6d. 

30. >Eschylus : Prometheus Vmctus : The Prometheus Bound. From 
the Text of Dindorf. Edited, with English Notes, Critical and Explanatory, 
by the Rev. James Davies, M.A. xs. 

32. >Eschylus : Septem Contra Thebes : The Seven against Thebes. 
From the Text of Dindorf. Edited, with English Notes, Critical and Ex- 
planatory, by the Rev. James Dav:bs, M.A. is. 

40. Aristophanes: Achamians. Chiefly from the Text of C. IL 

Wbise. With Notes, by C. S. T. Townshend, M.A. is. 6d. 

41. Thucydides : History of the Peloponnesian War. Notes by H. 

Young. Book x. is. 6d. 

42. Xenophon's Panegyric on Agesilaus. Notes and Intro* 

di/ction byLL. F. W. jKWiTT. is. 6d. . 

43. JDemosthenes. The OiaUou on the Crown and the rhilippics. 
With English Notes. By Rev.T.Il.l..'L»KVf,\i.C.\.MfeTovetly Scholarol 
BnaenoM College, Oxford. i».6A. 
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